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MINERAL DEPOSITS OF THE BIG

DUCK LAKE AREA 

DISTRICT OF THUNDER BAY

by 

E. G. PYE

INTRODUCTION

The Big Duck Lake area is located north of Lake Superior 

in the Port Arthur Mining Division, District of Thunder Bay 0 

It lies 15 miles north of Schreiber on the transcontinental 

line of the Canadian Pacific Railway. It is bounded by 

latitudes 4#o5# t 15 n and 49O02'00" and longitudes g?o14 ? 30n 

and #7025 T OOn o The area is not serviced by a motor road, 

and because of the rugged topography along the north shore of 

Lake Superior, it is reached by canoe with considerable 

difficulty. The most convenient means of access is by 

pontoon-equipped aircraft from either Geraldton, 50 miles to 

the north, or Pays Plat, 1# miles to the southwest o

The examination of the mineral deposits in the vicinity 

of Big Duck lake was conducted by the writer and his 

assistants during the field season of I960. Its results, 

illustrated on the preliminary geological map P 0 #7, are 

intended to serve as a source of information concerning the 

relationships of the known mineral deposits of the area to 

significant geological features. The geological map was 

prepared on a scale of l inch to 1,320 feet, using Forest 

Resources Inventory maps and aerial photographs supplied by 

the Aerial Surveys Division of the Ontario Department of Lands
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and Forests. It is essentially a compilation, based in part 

on information obtained from Ontario Department of Mines 

Map No 0 49k, published in 1940; in part on information 

obtained from the results of independent detailed geological 

surveys of mining properties; and in part on geological work 

by the writer's field party. In each instance the data 

obtained were plotted on transparent overlays to the aerial 

photographs according to topography. Topographic detail was 

then corrected to scale to conform to the Forest Resources 

Inventory maps, and the geological information was transferred 

to the base map 0

The detailed geological surveys of mining properties, 

prepared by company geologists for Bathurst - Maritimes 

Mining Corporation, Limited, Canabel Syndicate, S. Ciglen, 

Valmont Mining Exploration Limited, and Zenmac Metal Mines, 

Limited, were made from picket lines spaced at intervals of 

from 200 to 400 feet on a scale of l inch to 200 feet 0 The 

mapping done by the field party, mainly between Big Duck and 

Little Duck lakes and south and east of Karib and Coffee lakes 

was along traverse lines spaced at intervals of from 400 to 

1^200 feet on a scale of l inch to 1,320 feet 0 Incorporated 

into this mapping are the results of detailed surveys of the 

geology in the vicinities of several of the mineral deposits 

in the area. These surveys, because of the geological 

complexities found in several places, were on a scale of 

l inch to 50 feet, with locational control provided by picket 

lines spaced at intervals of 100 feeto
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Because of the scale of the map, it was found impossible 

to illustrate individual outcrops 0 To overcome this difficulty, 

areas in which there are numerous outcrops are shown as single 

outcrop areas j the boundaries of which were determined in part 

from topographic features apparent on aerial photographs 0 

Isolated outcrops, too small to be illustrated in colour, are 

indicated by X 0

Acknowledgments

During the season the writer was ably assisted by W 0 Piche, 

who served as senior assistant, and by J 0 Baillie and Fc Charlton 

Wo Piche was responsible for most of the field mapping, and 

deserves much commendation for the diligent manner in which he 
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The writer is also grateful to the officials of the various 

mining companies that have undertaken investigations in the area 0 
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maps and records, which were placed, without reservation, at the 

writer 9 s disposal 0 Those to whom acknowledgment in this regard 

is due are? To ML Church, president, Kinasco Exploration Se 

Mining, Limited; S 0 Ciglen; V* B 0 Keeley and J 0 P 0 McDermott, 

KRNO Mines, Limited; L 0 Germain, consulting geologist, Canabel 

Syndicate; and R 0 Ac Halet, vice president, Zenmac Metal Mines, 

Limited 0 The writer is also indebted to J 0 S 0 Grant, supervisor, 

Granted Lands Section, Mining Lands Branch, Ontario Department 

of Mines, and J 0 C 0 Smith, mining recorder, Port Arthur, for 

assistance in determining the ownerships of a large number of 
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During the course of the field work valuable assistance, 

in the provision of camp facilities and transportation by 

helicopter, was rendered by P 0 D 0 McDermott and V 0 B 0 Keeley 

of KRNO Mines Limited 0 On several occasions the use of the 

helicopter facilitated the examination of the mineral deposits 

in the area, and the traversing of sections where access was 

difficult o

Previous Geological Work

The first geological work done in the region was a 

reconnaissance survey, made in 1905 by Wo Ho Collins , along 

the north shore of Lake Superior between the Pic and Nipigon

lo Wo Ho Collins, "Report on the Region Lying North of Lake 
Superior between the Pic and Nipigon Rivers," Geolo Surv 0 
Can o, Pub 0 No 0 1031, 1909 o

rivers o A preliminary report on the geology in the vicinity

of Big Duck lake and a coloured geological map, on a scale
2 

of 2 inches to l mile, were prepared by Percy E 0 Hopkins in
 3 

In 1920, To L 0 Tanton made an examination of the mineral

2 0 Po Eo Hopkins, "Gold at Big Duck Lake," in Statistical 
Review of the Mineral Industry of Ontario for 1914 9 n Onto 
Bur 0 Mines, Volo XXIV, 1915, PP* 9-13 o

3 o To Lo Tanton, "Nipigon-Schreiber District, Ontario," Geol 0 

Survo Can o , Sum c Repto 1920, pt. D, pp. 2-7 o

l 
deposits between Winston and Big Duck lakes; and in 1921, Hopkins

lo Po E o Hopkins, "Schreiber-Duck Lake Area," Onto Dept 0 Mines, 
Volo XXX, 1921, pt. 4, PPo 1-26 0



supplemented his earlier work by the publication of a compre 

hensive report and map of the whole of the Schreiber-Duck Lake 

region c Except for work done by various mining companies,

the most recent investigation was made in 1939 for the Ontario
p Department of Mines by M. Wo Bartley .

2 a Mo W, Bartley 8 "Geology of the Big Duck-Aguasabon Lakes 
Area," Ont. Dept c Mines, Vol, XLIX, 1941, pt o 7, pp. 1-11 0
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History and Development

The early history of the area, from 1##0 to 1923, has 

been outlined by Bartley 0 In 1946, the Coco-Estelle vein

lo Mo Wo Bartley, op 0 cito, p. 2 0

west of Big Duck lake was tested by diamond drilling by
2 Sandenise Gold Mines, Limited . Except for this, there was

2 o Jo A o Lariviere, Director, Sandenise Gold Mines, Limited, 
personal communication*

little activity until 1951 9 when Magnet Consolidated Mines, 

Limited, acquired an interest in a property held by S 0 J 0 

Zacks, and tested some of the mineral occurrences about 

Little Duck lake. In 1952 the old Zenith Zinc mine was 

acquired by Zenmac Metal Mines Limited. This company under 

took an extensive program of diamond drilling, and succeeded



in outlining a deposit containing an estimated 262,000 tons 

of ore having an average grade of 12 0 3 percent zinc o This

lo The Northern Miner 9 July 16, 1953, P o 17 o

activity created interest, a large number of claims were 

staked, and considerable exploration work was carried out e 

However, no new discoveries were made, and when work at the
o o

Zenith mine was suspended consequent upon a decrease in the 

price Of zinc j, interest in the area waned 0 It was revived

after the discovery of the Geco mine in the Manitouwadge
2 area 9 and from 1954 to 1956 the base metal deposits about

2 o EC Go Pye 9 "Geology of the Manitouwadge Area 3 n Onto Dept 0 
Mines, Vol 0 LXVI 9 1957, pto8, pp 0 3~5o

Little Duck lake and the Estell copper-bearing veins at Big 

Duck lake were again investigated 0 A re^examination of the 

gold deposits in the area was initiated by Kinasco Exploration 

fc Mining 9 Limited,, in 1957o At about this time air-borne and 

ground electromagnetic surveys of the north part of the area s 

made for Canamine Explorers 9 Limited, resulted in the discovery 

of several conductive zones, and in 195# these were investigated 

by geological mapping, some trenching 9 and diamond drilling by 

Canabel Syndicate 0 Finally 9 in 1959, the Coco-Estelle vein was 

resampled and drilled by KRNO Mines, Limited 9 and this work 

led in I960 to a resumption of the exploration program begun 

three years previously by Kinasco Exploration fc Mining, Limited*



TOPOGRAPHY

The topography of the Big Duck Lake area is extremely 

rugged c It is characterized by high hills separated by deep, 

linear valleys, the local relief in places exceeding 200 feeto 

The physical features are controlled to a large extent by the 

nature and structure of the rock formations., In general, that 

part of the area underlain by the large mass of diorite and 

gabbro south of Big Duck and Little Duck lakes is somewhat 

higher than t hose parts underlain by volcanic and sedimentary 

rocks; and those parts underlain by volcanic and sedimentary 

rocks rise to higher levels and are more rugged than those 

underlain by granitic rocks 0 The deep linear valleys separat 

ing the hills are mainly the topographic expressions of 

joints and sheared or brecciated zones in the bedrock e Most 

of them trend tranversely or obliquely to the strikes of the 

rock formations o Some of them, about Cable lake and east of 

Winston lake 9 trend parallel to the rock formations; and in 

this case differential erosion has resulted in a series of 

closely-spaced, parallel ridges apparent on aerial photographs

The area lies south of the height of land separating the 

Hudson Bay and Great Lakes basins, and the drainage is by 

rapidly flowing rivers to Lake Superior , In the north part 

of the area the drainage is to Rope lake and to the Aguasabon 

river; in the south and east part of the area it is by way of 

Big Duck lake and Big Duck creek to the Aguasabon river 0 In 

the west part of the area, the creeks flow to Winston Iake 9 

which is drained by the Pays Plat river 0 The Aguasabon river
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empties into Lake Superior near the town of Terrace Bay; the 

Pays Plat river, at the head of Pays Plat bay 0

GENERAL GEOLOGY

All the consolidated rocks in the area are of Precambrian 

age o They make up four groups, which have been assigned 

provisionally to the Keewatin, Pre-Algoman (?), Algoman, and 

Keweenawan systems 0 This is not necessarily to imply time 

equivalence with, but rather to emphasize similarities to, 

other groups that have the same names and relative ages in 

other parts of the Canadian Shield, This classification is 

essentially the same as that proposed by Bartley, except

lo Mo Wo Bartley, op 0 cit. p 0 4o

that Bartley*s Early and Late Post-Keewatin have been 

redefined as Pre~Algoman (?) and Algoman, respectively 0 This 

redefinition serves to stress the possibility that the rocks 

classified as Pre-Algoman (?) may be of Keewatin rather than 

of Algoman age 2 0

2 o Mo Wo Bartley, op 0 cit 0 , p 0 5 o

The oldest formations, representing the Keewatin, form 

a belt up to 4 miles in width, that extends for about 18 miles 

eastward from Winston lake c Field determinations indicate 

that everywhere their tops face to the north or northeast 0
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On this basis they have been subdivided into three parts:

(1) Lower Metasediments, exposed east of Winston lake;

(2) Metavolcanics; and (3) Upper Metasediments, exposed 

along the north side of the belt. Younger than the 

Keewatin formations are basic igneous rocks of Pre- 

Algoman(?) age, and acid porphyries and granitic rocks of 

Algoman age 0 The youngest consolidated rock in the area 

is Keweenawan diabase, which occurs as narrow, persistent 

dikes that cut transversely or obliquely across the 

regional structures 0

The accompanying table outlines the general sequence 

of formations, from youngest to oldest, in the area.
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Table of Formations

CENOZOIC

Recent and 

Pleistocene

PRECAMBRIAN

Keweenawan:

Algoman:

Pre-Algoman(

Keewatin t

Glacial drift, gravel, sand, silto

- Great Unconformity -

Diabase

- Igneous Contact - 

Quartz porphyry, feldspar porphyry.

- Contact Indeterminate -

Granite (gneiss), porphyritic granite, 
migmatite, pegmatite 0

- Igneous Contact - 

Diorite, gabbro, amphibolite,,

- Igneous Contact

Upper Metasediments: Biotite-quartz- 
feldspar gneiss, garnetiferous 
biotite-quartz-feldspar gneiss, 
iron formation, minor tuff and 
agglomerate 0

Metavolcanics: Greenstone (hornblende 
schist), pillowed lava, volcanic 
breccia, metadiabase, tuff, 
agglomerate, hornblende-feldspar 
gneiss o

Lower Metasediments: biotite-quartz- 
feldspar gneiss, garnetiferous 
biotite-quartz-feldspar gneiss, 
(garnet) biotite-quartz schist, 
hornblende-quartz-feldspar gneiss, 
hornblende schist 0
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Keewatin

Lower Metasediments

The oldest rocks exposed in the Big Duck Lake area are 

metasediments that form a series up to 2,500 feet in width 

east of Winston Iake 0 They strike about N 0 20OW 0? and dip 

35 -600NoEo This series is made up largely of biotite- 

quartz-feldspar gneiss, with some (garnet)-biotite-quartz 

schist and a little hornblende schist and hornblende-quartz* 

feldspar gneiss c

The biotite-quartz-feldspar gneiss is variable in 

character,, It is a fine-grained to medium-grained, 

distinctly foliated rock, with a stratified appearance due 

to the alternation of layers poor in biotite with ones 

relatively rich in this constituent o Much of the gneiss 

has a low biotite contejrt, from 5 to about 15 percent^ and 

is light coloured, with a greyish weathered surface; some 

has a high biotite content, usually 20 to 25 percent, and 

is dark grey, with a characteristically rusty weathered 

surface o The two varieties commonly are interbandedo The 

biotite-rich rock often is garnetiferous, with up to about 

10 percent by volume of red garnets, ranging in diameter 

from less than 1/16 inch in some samples to 1/2 inch or 

even more in others 0 The biotite-poor gneiss is also 

garnetiferous in places 0 But the garnets, which are 

usually found to be of pin-head size, are not abundant,
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and they appear to be more prominent in the dark rather 

than in the light layers of the rock* Some samples of 

biotite-quartz-feldspar gneiss contain hornblende, possibly 

reflecting the occurrence of a little carbonate in the 

original sediment 0 They mark a transition to the 

hornblende-quartz-feldspar gneiss, a light-coloured, rather 

poorly foliated rock occurring as thin layers, at irregular 

intervals, in the other metasediments 0

Interrupting the biotite-quartz-feldspar gneiss are 

thick bands of biotite-quartz schist and garnet-biotite- 

quartz schist 0 These rocks are characteristically medium- 

grained to coarse-grained and strongly foliated,. Except 

that in places they contain thin beds of biotite-quartz- 

feldspar gneiss, they do not possess any distinct layered 

structure o The principal constituents are biotite and 

quartz g with or without garnet; the minor constituents, as 

indicated by microscopic study, are plagioclase and a 

little chlorite and sericite 0 The biotite content varies 

from as little as 10 percent in some samples to 40 percent 

or even more in others; the quartz content, from about 30 to 

50 percent 0 The quartz occurs either as individual grains 

enclosed by the mica or, less commonly, as lenticular 

aggregates with their long dimensions oriented parallel to 

the schistosity o In one place, on the trail leading from
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Winston lake to the Zenith mine 9 such lenticles, from I/& 

inch to 1/4 inch in thickness, were found to range up to 3 

inches in length and to impart to the rock a distinctive 

streaked appearance 0 Garnet, where present, may make up as 

little as 5 percent of the rock or as much as about 30 

percent o Although it occurs as individuals generally less 

than an inch in diameter, some porphyroblasts about 2 inches 

in diameter were observed. Of interest is that the 

porphyroblasts tend to be largest where the garnet content 

of the rock is highest 0 They are more resistant to 

weathering and erosion than the matrix of the rock, and 

they stand up in relief as distinct rounded protuberances 

on outcrop surfaces c The biotite~quartz schist and the 

garnet-biotite-quartz schist are intimately associated, 

and grade into one another both along and across the strike 0

Thin layers of hornblende schist are found at and close 

to the contact between the metasediments and the granitic 

rocks to the southwest 0 The schist is a dark coloured, 

rather fine-grainedg uniform-textured rock made up 

principally of hornblende and white feldspar 0 In places it 

is thinly laminated 9 with 1/4-inch to 1/2-inch layers rich 

in hornblende alternating with equally thin layers rich in 

feldspar 9 and hence may be of sedimentary origin 0 It is 

quite possible that it represents beds of basic tuff 9 but 

the absence of an original fragmental fabric makes this
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interpretation uncertain 0

The metasediments east of Winston lake, largely on the 

basis of field work by A 0 F 0 Banfield in 1952, have been 

divided into 5 units 0 From northeast to southwest, and from 

the youngest to the oldest, these units are?-

Unit E 9 up to 350 feet in thickness, made up of garnet-
biotite~quartz schist and biotite-quartz schist
with layers of biotite-quartz-feldspar gneiss(ld);

Unit D 8 about 300 feet in thickness, made up of biotite- 
quartz-feldspar gneiss and garnetiferous biotite- 
quartz-feldspar gneiss with thin layers of 
garnet-biotite-quartz schist(lb);

Unit C 9 l^O to 300 feet in thickness, made up of garnet- 
biotite-quartz schist and biotite-quartz schist, 
with thin layers of garnetiferous biotite-quartz- 
feldspar gneiss and hornblende schist(Id);

Unit B, 300 to 500 feet in thickness, made up of biotite- 
quartz-feldspar gneiss, in part garnetiferous,, 
and of hornblende-quartz-feldspar gneiss and 
hornblende schist (lb. c};: and

Unit A 8 up to about 100 feet in thickness, made up of 
hornblende schist(la} 0

The five units and their principal rock types are indicated 

on the preliminary map P 0 #7 o

Metavolcanics

The metavolcanic rocks form a belt, from 3/4 mile to 

about 3 miles in width, extending east-west across the central 

portion of the area c They are the most abundant rocks exposed, 

and are made up of hornblende schist, pillow lava, metadiabase 

(dioritic greenstone), volcanic breccia, and tuff and agglomerate



16

All these rocks have about the same composition - According 

to Bartley they are made up "chiefly of hornblende, cloudy

lo Mo W e Bartley, "Geology of the Big Duck - Aguasabon Lakes 
Area," Onto Dept 0 Mines, Vol 0 XLIX 8 1940, pt 0 7, p o 5*

andesine j, some chlorite , carbonate , and epidote" B However, 

they do vary greatly in texture and structure 0

The rocks classified simply as hornblende schist are 

the most abundant 0 They are fine-grained to medium-grained, 

dark coloured , uniform-textured rocks 0 Primary structural 

features 9 which might indicate their mode of origin, are 

absent o But because of their composition^ and of their 

intimate association with pillow lava and volcanic breccia, 

they are thought to be the highly metamorphosed equivalents 

of basic flows o Exposures of pillow Iava 9 like those of 

hornblende schist j are numerous and are found at intervals 

throughout the belt of volcanic rocks 0 In most cases the 

shapes of the pillows do not permit satisfactory top 

determinations o In places, however 3 they have not been 

obscured or distorted by metamorphism 0 They are distinctly 

bun-shaped or balloon-shaped, and they indicate that 9 in 

every case, the tops of the formations face to the north or 

northeast 0 Another rock type found in numerous places in 

the series, often in close association with the pillow lava, 

is volcanic breccia 0 Its principal characteristic is that
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it is made up of rounded to lenticular fragments in a matrix 

of hornblende schist o The fragments average about # inches 

in diameter j but range from as little as 4 inches to as much 

as IB inches across 0 They are pale green weathering and thus 

are prominent on outcrop surfaces 0 They are made up of very 

fine-grained greenstone, which, according to Bartley has

lo Mo Wo Bartley, op. cit* p 0 5

been highly altered to epidote and carbonate 0 The fragments

may make up as much as 30 percent of the breccia, but in most

cases their content does not exceed about 20 percent 0

In places the hornblende schist, pillow lava, and 

volcanic breccia are interrupted by thin bands of basic tuff 0 

The tuff s like the hornblende schist, is a fine-grained to 

medium-grained rocko In most outcrops it has a characteristic 

laminated structure, with 1/4-inch to 1/2-inch 8 hornblende- 

rich layers alternating with 1/2-inch to 1-inch layers 

relatively poor in hornblende but proportionately rich in 

feldspar; in some exposures it is more thickly banded, with 

individual layers ranging up to several inches in thickness 0 

Garnets are present in some samples - they may range up to 

a half-inch in diameter and form several percent of the rocko 

In places the tuff may grade into or be interbedded with an 

agglomerate made up of numerous, small, lenticular, dark 

coloured fragments of fine-grained hornblende schist in a
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matrix of similar composition c Although the tuff and 

agglomerate are found at intervals throughout the volcanic 

series, they are most prominent along the north side of the 

belt j where they are interbanded, not only with lavas, but 

also with distinctive metasedimentSo

Just as the tuff and agglomerate are most prominent 

along the north side of the belt, the metadiabase (dioritic 

greenstone) occurs in bodies that appear to be larger and 

more abundant in the south part of the area. The meta 

diabase is a medium-grained to coarse-grained, faintly 

foliated to massive, dark weathering rock. It occurs in 

units, up to several hundred feet across, which appear to 

trend parallel to the enclosing schist. Its contacts with 

the hornblende schist are gradational across narrow widths 0

At the same time the metadiabase is similar in character
/not 

to rocks classified as diorite and gabbro 0 It thus is known

if the metadiabase represents the relatively coarse-grained 

interior portions of thick lava flows or if it represents 

sill-like bodies of igneous rocks that were injected into 

the lava flows 0 Because of the second alternative, it is 

quite possible that some of the metadiabase should be grouped 

with the basic igneous rocks assigned to the Pre-Algoman(?) 0

At Coffee lake in the northwest part of the area, there 

are exposures of a medium-grained to coarse-grained, well- 

foliated hornblende-feldspar gneiss. This rock may represent
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basic lava flows, the relatively coarse granularity of which 

was caused by intense metamorphism close to the granite 

contact, or it may be a foliated metadiabase or diorite 0

Upper Metasediments

Along the north side of the belt of Keewatin rocks, the 

metavolcanics , in this locality principally basic tuffs, are 

interbanded with metasediments; and several stratigraphic 

units can be recognized on the basis of which of the two, 

tuffs or metasediments, predominates over mappable widths. 

The wider units, which have been defined largely through
T O O

the work of L 0 Germain * '^, are illustrated on preliminary

lo Lo Germain, "Technical Report on the Geology of the East 
Group, Big Duck Lake Project, Thunder Bay District, Ont 0 , w 
Unpublished company report, Canabel Syndicate, 1957 o

2 o Lo Germain, "Technical Report on the Geology of the West 
Group, Big Duck Lake Project, Thunder Bay District , 
Ontario," Unpublished company report, Canabel Syndicate, 
1953 o

3 o Lo Germain, "Technical Report on the Geology of Authier's 
Property, Big Duck Lake Project, Thunder Bay District, 
Onto," Unpublished company report, Canabel Syndicate,

map P o 3? o

The sedimentary units are made up largely of a biotite- 

quartz-f eldspar gneiss, similar in many respects to the rock 

of the same name in the Lower Metasediments east of Winston 

lake o As before, two varieties can be distinguished 0 One 

variety, the more abundant, is a pale grey to pale brownish
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grey, fine-grained to medium-grained rock of low biotite 

content; the other, which is intimately interbedded with 

the first, is a rather dark grey, rusty weathering rock 

having a biotite content of 20 percent or more. A banded 

appearance is made evident in many exposures by the 

alternation of layers of slightly different compositions 

and colours c The layers are variable in thickness, rang 

ing from less than an inch in some outcrops to several feet 

in others - they are thought to reflect an original sedimen 

tary stratification. Garnets are found frequently,, These 

vary from pin-head size up to 1/4 inch across. Although 

they occur at intervals in all the sedimentary units shown 

on the map j they are particularly abundant in the northern 

most unit, where the biotite-quartz-feldspar gneiss lies

lo Jo P o Nowlan, "Geological Report on Big Duck Lake Claim 
Group for Canabel Syndicate," Unpublished company report, 
1957 o

close to or in contact with granitic rocks 0

Magnetite is present in the gneiss in some places, and 

one highly magnetic band, located at the southeast end of 

East Shy lake, has been traced from this point to the south 

end of Burslem lake, a distance of over 2 miles* It was 

tested by two diamond drill holes, near its east extremity 

at East Shy lake, by Canabel Syndicate. According to James 

O o Stewart , who logged the core from these holes, the 

lo James 0 0 Stewart, geologist, Canabel Syndicate 0
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magnetite occurs as grains disseminated sparsely throughout 

garnetiferous gneiss and as aggregates of grains forming 

distinct layers up to l inch in thickness. Analyses indicated 

the iron content of the rock to range up to 19 percent by 

weight o The thickness of this iron formation was found in 

one diamond drill hole to be about 125 feet o

In the southernmost sedimentary unit shown on the map, 

the biotite-quartz-feldspar gneiss is interrupted by lenses 

and thin but persistent bands of a rock which, largely for 

want of a better term, has also been called iron formation. 

These lenses and bands commonly are less than 10 feet in 

thickness, but in one place exceed 50 feet across. They are 

made up largely of sugary quartz or, in some exposures, of 

fine-grained, very pale grey, biotite-poor gneiss, with 

abundant pyrite e The pyrite often is found to be concen 

trated in thin layers, giving the rock a laminated structure; 

it also occurs as crystals and grains disseminated in the 

quartz or gneiss as the case may be. Because of the pyrite 

the rock is rusty weathering, and its locations are marked 

by prominent gossans 0 It is weakly magnetic - this may be 

due in part to the presence of pyrrhotite, which has been 

observed healing fractures in the rock . The iron formation

lo Percy E 0 Hopkins, "Schreiber-Duck Lake Areas," Onto Dept 0 
Mines, Vol 0 XXX, 1921, pt. 4, p. 23 o
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lenses and bands occur in a zone which has been traced inter 

mittently for 5 miles in a direction parallel to the layered 

structure of the enclosing metasediments 0 They do not appear, 

or at least have not been found, to contain any significant 

amounts of base metals or goldo

Pre-Algoman (?) 

Diorite 8 Gabbro, Amphibolite

Throughout nearly the full extent of the map area, the 

belt of metavolcanics is bordered to the south and southwest 

by a large sill-like body of rocks classified as diorite, 

gabbro 9 and amphibolite 0 These rocks are much the same in 

that all are made up of amphibole and plagioclase feldspar 

with epidote, some chlorite, and in places a little quartz .

lo Mo Wo Bartley, op t cit 0 p 0 6 0

They differ mainly in the proportions of amphibole and 

plagioclase o Recks classified as diorite are mesocratic, 

and have more feldspar than amphibole; gabbros are darker 

in colour 9 and have either roughly equal amounts of the two 

principal minerals or more amphibole than feldspar; and 

amphibolites are melanocratic 9 and megascopically appear to 

contain little or no feldspar,, At the Zenith mine there is 

a layer of amphibolite, up to about 60 feet in thickness, 

beneath the main ore zone 0 It strikes northwest and dips 

35 -45 0 NcEoj roughly parallel to the enclosing sill-like
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body j and indicates the possibility of a stratiform structure 

in this locality o In general, however, the three rock types 

appear, from the reconnaissance mapping done to date, to be 

intimately associated 9 to grade into one another, and to be 

of erratic distribution,, In most places the basic rocks are 

medium-grained to coarse-grained in texture and are distinctly 

massive; in a few 5 they are rather fine-grained and are 

moderately to well foliated, and resemble the Keewatin rocks 

mapped as hornblende schist 0 For this reason some of the 

rocks mapped as metavolcanics east of the north end of 

Winston lake , through further detailed work, may be found to 

be parts of the large sill-like body e Conversely, some of 

the rocks mapped as diorites and gabbros may be found to be 

metavolcanics 0

In addition to the large sill-like mass, there are other 

bodies of basic rocks within the map area 0 One lies between 

the large mass and Winston lake 0 It is arcuate and parallels 

the enclosing metasediments, both in strike and dip 0 It has

lo A o F o Banfield, "Report on Ciglen Group of Mining Claims, 
Winston Lake - Schreiber Area, District of Thunder Bay, 
Ontario ? w Unpublished report for S 0 Cigleng 1952 0

been traced for a length of about 2 miles, and it ranges up 

to 600 feet in horizontal width 0 It is made up mainly of 

medium-grained to coarse-grained gabbro and amphibolite 0 

As before, these rocks are massive,, But where, along the
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east side of the body, they are crossed by the trail from 

Winston lake to the Zenith mine, they are found to be foliated 

and to exhibit some biotitic alteration,, Another body of 

basic rocks - amphibolite and garnetiferous amphibolite - 

occurs as a narrow band or lens extending S 0 30 E 0 from Beaver 

lake o Basic rocks are also exposed along the shores of 

Burslem lake, and at Cord lake a mile to the west of Burslem 

lake o They are chiefly massive, medium-grainevd diorites and 

gabbros s but also include some amphibolite and a foliated 

rock similar to the hornblende-feldspar gneiss found in the 

vicinity of Coffee lake to the southwest 0

The age relationships of the basic rocks are well 

established o South and southeast of Bobbie lake, and along 

the west shore of Cord lake, diorite and gabbro contain 

inclusions of hornblende schist and tuff 0 Some of these 

inclusions have been rotated, and serve to substantiate

Bartley*s conclusion that the basic rocks are of magnetic
l 

origin and were intruded into the metavolcanics 0 The basic

lo Mo W 0 Bartley j wGeology of the Big Duck-Aguasabon Lakes 
Area/1 Onto Dept 0 Mines, Vol 0 XLIX, 1940, pt o 7, p o 6

rocks, however, were formed before the granitic rocks 0 

Along the fault extending southeast from Bobbie lake, the 

diorite and gabbro have been brecciated and the breccia 

fragments cemented by granite; about 3 ? 000 feet south of
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the falls on Big Duck creek granitic stringers up to 5 

inches thick were found along irregular east-west fractures 

in massive diorite; and the basic rocks exposed about 

Burslem and Cord lakes have been highly fractured and cut by 

dikes and stringers of granitic material 0 The basic rocks 

are also older than the quartz and feldspar porphyries - 

the latter have been found cutting diorites and gabbros in 

several localities 0

lo Onto Dept 0 Mines Map No 0 49k 0

Algoman 

Granitic Rocks

The Keewatin and Pre-Algoman (?) formations of the Big 

Duck Lake area are bordered on the north, west, and southeast 

by granitic rocks 0 As pointed out by Bartley , the granitic

lo Mo Wo Bartley, op 0 cit 0 , p. 6 0

rocks are of two types 0 One outcrops in the southeast corner 

of the map area; the other is exposed along the shores of 

Winston lake and in the vicinity of Carib lake.

The granites to tfre southeast are typically medium- 

grained to coarse-grained, massive, pale grey to pink rocks,, 

Microscopic examination of two specimens indicated them to be 

made up largely of sodic plagioclase, quartz, and microcline,
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with small amounts of biotite and muscovite. Much of the 

plagioclase has been altered to sericite, and the biotite to 

chlorite; and the samples have a distinct cataclastic texture. 

Hornblende, reported to be a constituent of the southern 

granites, was not observed in the thin sections examined.

lo Mo Wo Bartley, op. cite, p. 6.

The granites exposed about Winston lake and in the north part 

of the area are relatively fine-grained and, in many places, 

distinctly foliated. They vary in composition. One, from 

along the trail between Winston lake and the Zenith mine, 

was found to be made up largely of sodic plagioclase and 

quartz, with a little hornblende, some microcline, and very 

small amounts of sphene and magnetite. Another, from the 

west shore of Carib lake, consists of about equal amounts of 

plagioclase and microcline, with abundant quartz and some 

muscovite and biotite 0

In the vicinity of Coffee lake and Carib creek there 

are exposures of porphyritic granite. The porphyritic granite 

is typically massive, and either pale grey or pale pink in 

colour o It exhibits numerous well-formed crystals, from 1/4 

inch to about 1/2 inch across, of sodic plagioclase, and 

some large grains of quartz and microcline. These occur as 

phenocrysts in a medium-grained matrix of quartz, feldspar, 

hornblende, biotite, myrmekite, and magnetite. Because of
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the prominence of the feldspar phenocrysts and the occurrence 

of much of the quartz in the groundmass, the porphyritic 

granite resembles syenite in the hand specimen. Its high 

content of quartz and granitic character, however, are 

revealed by microscopic study 0 The porphyritic granite 

contains inclusions of diorite, hornblende-feldspar gneiss, 

and hornblende schist, andis younger than these rocks 0 South 

of Cord lake, on the other hand, it was found to be cut by 

numerous thin dikes and stringers of a pink, medium-grained 

granite much like that outcropping nearby. In this regard 

it is of interest that the porphyritic granite is similar 

in appearance and composition to some of the coarse-grained 

granite south of Big Duck lake, thereby lending some support 

to Bartley 1 s conclusion that one type of granite in the area 

is slightly older than and is cut by the other type,

lo Mo Wo Bartley, op c cito, p* 6 0

Intimately associated with the granites in the west and 

north parts of the area is a little migmatite 0 The migmatite 

is a banded rock, with thin dark layers of hornblende schist, 

hornblende-feldspar gneiss, or biotite-quartz-feldspar gneiss 

and light-coloured layers of granitic material,, Its contacts 

with granite are ill-defined - the migmatite merges with 

granite through the gradual disappearance, either along or 

across the strike, of the dark coloured layers e The migmatite
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occupies a position between granite and metavolcanics or 

metasediments, or it occurs within masses of granite close 

to these Keewatin rocks 0

Pegmatites were found only in the northwest part of the 

area o They are characteristically pink, massive, and fine- 

grainedj and are made up of quartz and feldspar with, in

lo Eo No Cameron, R 0 H 0 Jahns, Ac H 0 McNair and Lo R 0 Page, 
"Internal Structure of Granitic Pegmatites," Economic 
Geology, Monograph No o 2, 1949, p. 16 o

places, a little muscovite 0 Southwest of Carib lake they 

occur as sill-like bodies up to 25 feet wide at scattered 

intervals in the metavolcanics; south of the east end of 

Carib lake they form narrow dikes, sills and irregular 

masses in metasediments; about the north end of Burslem lake, 

they are found as large bodies intimately associated with 

and cutting diorite and hornblende-feldspar gneiss 0 Pegmatites 

were not found associated with the other granitic rocks of 

the area, but are believed to be consanguineous 0

Quartz Porphyry, Quartz-Feldspar Porphyry, Feldspar Porphyry 

One of the most distinctive rocks in the area is quartz

porphyry o It also may be the most significant, for, as pointed
l 2 

out by Hopkins and Bartley , it is quite possible that the

lo Percy E 0 Hopkins, "Schreiber-Duck Lake Area," Onto Dept, 
Mines, Vol 0 XXX, 1921, pt, 4, p* 20 0

2 o Mo Wo Bartley, "Geology of Big Duck-Aguasabon Lakes Area," 
Onto Depto Mines, Vol 0 XLIX, 1940, pt. 7, p* 7*
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mineral deposits of the area are genetically related to it 0 

Certainly many of these deposits occur in, or along the 

contacts of 9 bodies of porphyry, or in metavolcanics close 

to these bodies; and most of them have been found where the 

porphyry is almost exclusively developed, in the northeast 

part of the area 0

Exposures of quartz porphyry are found in the vicinity 

of Big Duck lake, northeast of Little Duck lake, south of 

Burslem lake, about Cable lake, and south of Heron Iake 0 

They are particularly abundant along the north shore and 

west of Big Duck lake, where they represent a number of 

closely-spaced, sill-like bodies in the metavolcanics 0 

These sill-like bodies strike east-west and dip steeply 

(65 0-75 0 ) north o They vary greatly in size, from thin 

bands a few inches wide to large ones hundreds of feet 

across o They are for the most part fairly persistent, and 

the largest body, exposed along the north shore of the lake, 

has been traced for a length of over 3 miles 0 The porphyry 

bodies are intimately associated 9 and, as suggested by Johnson ,

lo Co So Johnson, consulting geologist, KRNO Mines Limited, 
personal communication 0

it is quite possible that they widen and converge and unite 

at depth to form a single large mass 0 Westward, toward Little 

Duck lake 9 the larger bodies split and wedge out in the 

metavolcanicso Here , because of intimate interdigitation,
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the structure becomes complex, and this complexity, increased 

by displacements along numerous northeast and northwest faults, 

makes regional mapping and correlation very difficult.

The quartz porphyry characteristically is a pale grey 

rock made up of numerous rounded phenocrysts of quartz, 

generally from I/& inch to 1/4 inch in diameter, set in a 

fine-grained groundmass of quartz and feldspar with sericite, 

carbonate, talc, and chlorite- Biotite is often present, in

lo Mo Wo Bartley, op o cit., p. 6.

amounts up to several per cent, and serves to accentuate a 

faint foliation that is apparent in many outcrops. In some 

specimens occasional phenocrysts of feldspar are evident, and 

as these increase in number, the rock becomes a quartz-feldspar 

porphyry o The two porphyries are intimately associated, with 

the quartz porphyry greatly predominating. It appears to be 

impractical, if not impossible, to separate them in the field 

mapping, and they have been represented by a single symbol 

(6a) on the map accompanying this report. In a few places, 

particularly close to their contacts with metavolcanics, they were 

found to have been intensely sheared and altered to quartz- 

sericite schist, and the latter to have geen mineralized with 

fine disseminated pyrite and cut by veinlets of quartz and 

quartz-carbonate *
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The quartz and quartz-feldspar porphyries in the Big 

Duck lake area have been found in a few places to form dikes 

trending obliquely across the metavolcanics; and, according 

to Bartley , they also cut Pre-Algoman (?) diorite and gabbro,

lo Onto Depto Mines Map No* 49K 0

They have not been found in contact with the granitic rocks, 

and in this regard their age relationships are not known 0 

But because of their acid compositions and because of their 

apparent association with most of the known mineral deposits, 

which are believed to have formed late in the history of the 

area j they are considered to be genetically related to the 

granitic rocks and 9 like the latter, to be of Algoman age*

Rocks which have been identified in the field as 

feldspar porphyries occur as tabular bodies, within and 

conformable to the metavolcanics south of Big Duck lake* 

They are similar in character to the quartz porphyries, their 

principal distinguishing characteristic being the prominence 

of feldspar rather than of quartz phenocrysts* According 

to logs of diamond drill holes, bored in 1953 by Zenmac

lo Assessment work files, resident geologist's office, 
Port Arthur o

Metal Mines Limited, the Cleaver Lake copper deposit occurs 

in a feldspar porphyry close to its contact with diorite and 

gabbro to the east*
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Keweenawan

Diabase dikes, believed to be of Keweenawan age, are 

exposed in several localities; at the north end of Winston 

lake; at Burslem and Big Duck lakes; east of Rockpile lake; 

and at Heron Iake 0 Hone exceeds about 200 feet in thickness o 

But all are persistent and can be traced for considerable 

distances- one, which outcrops along the west shore of Big 

Duck lake, has been followed diagonally across the area for 

several miles 0 The diabase dikes dip steeply. The more 

prominent ones strike northwest; the one east of Rockpile 

lake strikes northerly; another, southeast of Heron lake, 

extends east-northeast, roughly parallel to the Keewatin 

rocks exposed in this locality,,

The diabase is a massive, dark coloured, fine-grained 

to medium-grained rock, with a distinctive texture due to

the presence of lath-like crystals of feldspar.. According
l 

to Bartley two varieties are present, a normal diabase made

lo M 0 Wo Bartley, op 0 cito, p. 7

up largely of plagioclase and pyroxene, and an olivine 

diabase, with olivine in addition to plagioclase and pyroxene 

These varieties were not distinguished in the field.
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Pleistocene and Recent

The Pleistocene deposits in the area are not differentia 

ted on preliminary map, Po#7o They occur in areas not mapped 

as outcrop o They are made up principally of sand and gravel, 

which, in at least a few places, are stratified 0 Glacial 

erratics are numerous, and most of the larger ones, blocky 

rather than rounded in shape, appear to be of local derivation 

Glacial striae, observed at the east end of Big Duck lake and 

about a mile south of the west arm of the lake, strike south- 

southwest; glacial striae, found by Bartley south of Cord

lo Mo W 0 Bartley, op 0 cit., p 0 7o

lake s strike S 0 20OE 0 The significance of this difference in 

attitude is not known 0

The Recent deposits of the area are made up chiefly of 

oreani c material accumulating in open swamps 0 The streams of 

the area have not given rise to any significant deposits of 

sand and gravel,,

STRUCTURAL GEOLOGY 

Folding

Except in the west part of the area, the Keewatin rocks 

strike rather uniformly east-northeast, and dip steeply, from
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600No to #00No The metasediments extending between Carib 

and Heron lakes occupy a position peripheral to the meta- 

volcanics, and it has been suggested that they underlie

them s such that the Keewatin rocks occur along the south
l 2 limb of an overturned anticline ' 0 But pillow lavas found

lo To Lo Tanton, ttNipigon-Schreiber District, Ontario," 
Geolo Survo Can 0 , Summary Rept 0 9 1920, pt 0 D, p 0 4D 0

2 o Percy E 0 Hopkins 9 "Schreiber-Duck Lake Area/1 Ont 0 
Dept c Mines, Vol 0 XXX, 1921, pt c 4, P o 4*

in several localities (see preliminary map), and grain 

gradations in the metasediments exposed at the north end 

of Sulphur lake, show that the tops face to the north. 

Because there is little to indicate that the stratigraphy 

has been repeated by folding within the map area, it is 

concluded that the Keewatin rocks form the south flank of 

a major syncline rather than of an anticline 0 The axial 

plane of this major syncline, prior to the development of 

the granitic rocks, would lie at an undetermined distance 

north of Carib lake and would strike in a general northeast 

direction 0

Westward from Big Duck lake the Keewatin rocks gradually 

assume a westerly strike, and then curve abruptly to strike 

northwest o They also assume flatter dips, which, in the 

vicinity of Winston lake, are 350N 0 E 0 to 600N 0E 0 The changes
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in attitude point to two possibilities: (1) the formations 

in this locality are curving to extend around the apex of 

the syncline, which thus pitches to the northeast, or (2) 

the formations have been deflected locally because of cross

folding, in much the same way as they have been distorted to
l ? the east of the map area ' .

lo Mo W. Bartley, "Geology of the Big Duck-Aguasabon Lakes 
Area," Ont. Dept. Mines, Vol. XLIX,. 1940, p. 7.

2 o Ont. Dept. Mines Map Wo. 49k.

Drag folds are conspicuously absent in the area; and 

lineations, due to a sub-parallel alignment of hornblende 

crystals in metavolcanics, were observed only in the trench 

on the Sjolander-McKirdy deposit between Sulphur and Big Duck 

lakes. These lineations pitch about 60ON.E. They may reflect 

the attitude of the major fold axis, but this is uncertain.

Faulting

The rock formations in the area have been dislocated 

by a large number of faults. As emphasized by Bartley r-

1. M. W. Bartley, op. cit., p. 7

"The area as a unit has been greatly disturbed by faults 

of several ages. Both horizontal and vertical displacements 

have broken the Keewatin (and Algoman rocks) into large blocks, 

which are displaced with respect to one another to such an
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extent that it is at present almost impossible to identify 

small structural units that might be common to two adjacent 

blocks."

The most abundant faults in the area belong to three 

sets r northwest, northeast, and east-northeast. They are 

marked by deep, linear depressions in the topography and 

by sheared and brecciated zones, some of which at least 

have been well mineralized with coarse-grained milky quartz 

and carbonate. Their age relationships are complex. While 

most northeast faults cut northwest ones, in several places 

the reverse is true. Most northwest and northeast faults 

have been displaced by the east-northeast faults. Yet, in 

the vicinity of North Selim lake, and near Kenabic lake, an 

east-northeast fault appears to terminate against northwest 

faults. Near Big Duck lake, a diabase dike crosses two 

northeast faults without any apparent displacement; near 

Burslem lake, the same dike has been displaced by a third 

northeast fault. A diabase dike was localized along an 

east-northeast fault at Heron lake; a second diabase dike 

was offset several hundred feet by this fault west of Sulphur 

lake. Such anomalous relationships perhaps are best explained 

in terms of recurrent movements. In this regard it is of 

interest that r (1) along the fault extending southeast from

Bobbie lake, angular fragments of brecciated diorite and 

gabbro have been cemented by Algoman granite; and (2) a 

few of the mineral deposits (e.g., the Cooper vein), which
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are considered to be genetically related to Algoman quartz
1,2 

porphyries , are localized along northwest or northeast

lo Percy E. Hopkins, "Schreiber-Duck Lake Area, tt Ont. Dept. 
Mines, Vol. XXX, 1921, pt* 4, p. 20.

2 0 Mo Wo Bartley, op. cit., p. 7.

faults o It is probable that many of the faults in the area, 

even though some cut and displace Keweenawan diabase dikes, 

were formed initially in Algoman time.

In 1956 an airborne electromagnetic survey of the north 

part of the area was made for Canamine Explorers Limited by 

Aerophysics of Canada Limited. This was supplemented, in

1957, by ground electromagnetic surveys made by McPhar
123 

Geophysics Limited and by C. T. Bischoff ' ' *. The surveys

lo Lo Germain, "Technical Report on the Geology of the East 
Group, Big Duck Lake Project, Thunder Bay District, 
Ontario," Unpublished company report, Canabel Syndicate, 
1957-

2o Lo Germain, "Technical Report on the Geology of the West 
Group, Big Duck Lake Project, Thunder Bay District, 
Ontario," Unpublished company report, Canabel Syndicate, 
1953 o

3 o Lo Germain, "Technical Report on the Geology of Authier f s 
Property, Big Duck Lake Project, Thunder Bay District, 
Ontario," Unpublished company report, Canabel Syndicate,

pointed to the presence of several conductive zones. One 

of them was traced intermittently for a strike length of 

over 5 miles. It corresponds closely with the pyritic iron
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formation exposed about the north ends of Sulphur and Cable 

lakes o Other zones , also traced intermittently for considera 

ble distances, coincide rather closely with the boundaries 

of the two narrow bands of metavolcanics extending west- 

southwest from Heron lake c Trenching at one point northwest 

of Cable lake indicated that here the conductivity is due 

to the presence of graphite and metallic sulphides; and the 

suggestion has been made that the zone may represent not 

only a metasediments-metavolcanics contact but also a strike 

fault localized along this contact 0 This may be true, and

lo Jo Po Nowlan, "Geological Report on Big Duck Lake Claim 
Group for Canabel Syndicate," Unpublished company report,

because one strike fault, shown on the map of the area, follows 

a metavolcanics-metasediments contact throughout much of its 

length^ it is not unreasonable that other conductive zones 

indicate faults along geological boundaries 0 Such faults, 

unless they had suffered movements subsequent to the cross 

faulting and the formation of diabase dikes, would not be 

easily recognized in field mappingo

The northwest, northeast, and east-northeast faults in 

the area appear to terminate against, and may have been 

displaced by, a strong fault extending we st -northwest across 

the entire area, through the basin of Little Duck lake 0
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Like the others, this fault is marked by a deep, steep- 

walled, linear valley and, south of Big Duck lake, by a 

zone of highly fractured and brecciated rock cemented by 

quartz and calcite 0 The breccia zone lies partly in 

greenstone and partly in porphyry, at or close to the 

north contact of the large mass of diorite and gabbro found 

in this locality o It is exposed over widths of 100 feet or 

more along the north side of the valley, and it can be 

traced intermittently along strike for several hundred 

feet o In the west part of the area, the Little Duck lake 

fault appears to be cut by one which strikes northerly under 

Winston Iake 0 This north-south fault has dislocated the 

metasediment s and other rocks exposed in this locality, the 

relative displacement having been west side south about 

1/2 mile o

Foliation

Most of the Keewatin formations display a distinct 

foliation^ due to the parallel or subparallel alignment of 

either biotite or hornblende as the case may be. This 

foliation appears to be conformable in attitude to any 

compositional layering that may be evident and to formational 

boundaries, and may be defined as "bedding schistosity" or 

"bedding foliation". A similar phenomenon has been recorded

1. Mo Po Billings, Structural Geology, Prentice-Hall Inc., 
New York, 1942, p. 216.
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on the property of Anaconda Iron Ore (Ontario) Limited north
2 of Nakina in the vicinity of Percy lake , and in the

Manitouwadge area 0 ^

2 o Eo Ho Brinley, geologist in charge of exploration,
Port Arthur office, Anaconda Company (Canada) Limited, 
personal communication 0

3 o Eo Gc Pye, "Geology of the Manitouwadge Area," Ont. Dept. 
Mines, Volo LXVI, 1957, pt. 3, pp. 4#-49o

ECONOMIC GEOLOGY

There is a wide variety of mineral deposits in the Big 

Duck lake area - discoveries of gold, silver, zinc, lead, 

copper j, and even molybdenum and tungsten have been reported - 

and from 1#9# to 1901, one of them, the Zenith, was mined 

for its zinc content o Most of the deposits have been tested 

by stripping and trenching and, in many cases, also by 

diamond drillingo As indicated on the map of the area they 

can be classified on the basis of their principal metallic 

constituents o This classification is useful, and serves to 

emphasize a rather crude zonal distribution, of precious 

metals and molybdenum in those deposits in the vicinity of 

Big Duck lake, and of zinc in those near Little Duck lake 

and in the west part of the area,, The deposits may also be 

classified, according to the character of the mineralization, 

as massive sulphide deposits, disseminated sulphide deposits, 

and vein deposits 0 These are described separately in the 

following paragraphs 9
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Massive Sulphide Deposits

Massive sulphide deposits are found only at the Zenith 

mine o Here sphalerite, accompanied by a little pyrite, 

pyrrhotite, and chalcopyrite, occurs as irregular-shaped 

bodies, lenses, and fracture fillings in diorite - gabbro. 

The sulphide masses range up to several feet in thickness. 

In general they are closely spaced and they collectively 

give rise to an ore shoot, about 700 feet in length and up to 

about 50 feet in width, which roughly parallels the host 

rock and the regional structure in attitude. This ore

having an average grade of 12.3 percent zinc

lo The Northern Miner, July 16, 1953, P. 17o

Disseminated Sulphide Deposits

The disseminated sulphide deposits found in the area are 

simply narrow sheared zones, along which the host rock has 

been mineralized with a little fine-grained pyrite or 

pyrrhotite or both, and in a few cases, also by a little 

chalcopyrite o Thin lenses of quartz may be present - 

these may contain native gold, but as a rule the content of 

precious metal is Iow 0 Typical examples of this type of 

deposit are r (1) the Anderson, east of the south end of 

Winston lake, where chalcopyrite is associated with pyrite
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and pyrrhotite in a garnetiferous biotite gneiss; (2) the 

Cleaver lake, of similar character, in porphyry close to the 

contact with a mass of diorite and gabbro; and (3) the west 

Tribe deposit, a zone of hornblende schist mineralized with 

disseminated pyrite, in places auriferous, and showing one 

6-inch wide vein or lens of quartz.

Vein Deposits

The vein deposits in the area are of three types, 

depending on the principal gangue minerals present 0 They 

are made up largely of quartz, of carbonate, or of quartz and 

carbonate o All occur as crudely tabular bodies along sheared 

or fractured zones 0 They are found in a wide variety of rocks 

metasediments, metavolcanics, or porphyries ~ and they either 

parallel any layered structure (or regional foliation) or 

cut obliquely across it 0 The quartz veins and the carbonate 

veins may be simple in structure, or they may be sheeted and 

display prominent book and ribbon structures 0 Because the 

boundaries are seldom sharply defined, and because of the 

ribbon structures, they are thought to be mainly of

lo Ho Eo McKinstry and E 0 L 0 Ohle, Jr c , "Ribbon Structure 
in Gold-Quartz Veins," Econ- Geolo, Volo XLIV, 1949 9 
37-109 o

replacement origin 0 The quartz-carbonate veins usually occur 

as fracture fillings, in part as sheeted structures and in 

part as stockworks along some of the more prominent fault 

zones o
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Quartz Vein Deposits

The quartz vein deposits are made up largely of fine 

grained to medium-grained, sugary-textured quartz. Associated 

with the quartz is usually a little carbonate and metallic 

sulphides, and in places also some native goldo The metallic 

sulphides occur in part as irregular masses and disseminated 

crystals and grains in books and ribbons of altered wall 

rock and in the quartz itself, and in part as fillings along 

tiny irregular fractures* The principal sulphide is pyrite,, 

The pyrite commonly is accompanied by subordinate, weakly 

magnetic pyrrhotite, and in places also by variable amounts 

of one or more of sphalerite, chalcopyrite, and molybdenite 0 

Scheelite has been found in the Coco-Estelle vein, but this 

is the only recorded occurrence. Gold, present in very 

small amounts in most of the quartz veins, ie of erratic 

distribution., Visible gold was observed in the core from 

one diamond drill hole bored to test the Coco-Estelle vein 0

lo W 0 Co Ringsleben, "Report on Exploration, Big Duck Lake, 
Port Arthur Mining Division, Ontarioj n Unpublished 
company report, KRNO Mines Limited, 1959o

But in general it is either intimately associated with the 

sulphides or is very finely divided, and is not apparent in 

most samples which yield high values on assaying.
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In addition to the Coco-Estelle, examples of quartz vein 

deposits in the Big Duck lake area are: (1) the Burstrom, 

with a low content of copper and gold; (2) the Cooper, with 

a little molybdenite and gold; and (3) the Estell, with copper 

and molybdenite o Others include the Gray, the Johnson- 

Fisher, the St o Louis, and the east Tribe 0

Carbonate Veins

The principal carbonate vein deposits are the Beaver 

(McQuaig), Estell, Fisher, Madsen, and Sjolander-McKirdy, 

which have been tested for their gold contents, and the

lo Percy E 0 Hopkins, op 0 cito, p- 20-21 0

Little Duck lake No* l vein, which contains appreciable 

amounts of zinc, with some lead and a little copper, gold 

and silver o They are very similar to the quartz vein deposits 

in character - they are tabular bodies, usually with a 

well-developed ribbon structure, and with rather ill-defined 

margins o They are also fine-grained and sugary-textured, 

and are easily mistaken for quartz veins on visual 

examination o However, they are made up largely of calcite, 

with only a little intergrown quartz, and can be distinguished 

simply by their comparative softness 0 Although the gold- 

bearing carbonate veins generally are not heavily mineralized, 

they have been found to contain, in addition to ubiquitous
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pyrite, small amounts of one or more of brownish coloured 

sphalerite, galena, and chalcopyrite. Native gold was not 

observed by the author, but is reported to occur in a finely 

divided state as "flour gold" and to bc unevenly distributed.

lo Percy E 0 Hopkins, op. cit., p. 20.

In the comparatively well mineralized Little Duck lake No. l 

vein, books and ribbons of altered wall rock, at least in 

places, have been largely replaced by massive sulphides, 

chiefly pyrite and sphalerite, with some pyrrhotite, galena, 

and chalcopyrite o The presence of a little gold and silver 

has been indicated by assays of drill-core samples*

The carbonate deposits are cut at irregular intervals 

by thin veinlets of coarse-grained, glassy quartz 0 These 

veinletSj at least those examined by the author, appear to 

be barren of sulphides 0

Quartz-Carbonate Veins

Along several of the faults in the area the country 

rocks have been highly fractured and brecciated, and 

cemented by coarse-grained milky quartz and calcite. In 

places the fractures strike parallel to the fault structures 

and the veins are sheeted. Generally, however, the fractures 

have a wide variety of attitudes, and the quartz-carbonate 

veins form distinct stockwork-like patterns 0 The sheeted
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veins and stockworks are large compared to the quartz 

and carbonate deposits described in previous paragraphs, 

and along the west-northwest Little Duck lake fault they 

attain widths of 100 feet or more.

Along the northeast fault which cuts the Burstrom 

deposits (Noo 3 on map), a quartz-carbonate vein, about 

30 feet wide, contains a few crystals of pyrite and 

chalcopyrite. In general, however, the quartz-carbonate 

veins appear to be barren of sulphides. Their relation 

ships to the other mineral deposits in the area have not 

been determined 0

Wall Rock Alteration

No serious study of wall rock alteration was 

attempted o Examination of exposures in pits and trenches, 

and of the cores from diamond drill holes, however, shows 

that adjacent to the quartz veins the porphyries, across 

narrow widths, have been altered in part to sericite, and 

the hornblende schists, to biotite; and that in places 

both hornblende and biotite have been incompletely replaced 

by chlorite o Some chloritic alteration of ferromagnesian 

minerals is often also evident close to carbonate veins, 

but perhaps more characteristic is the local development 

of actinolitic amphibole. The diorite host rock at the 

Zenith mine appears to be massive and unaltered where in 

contact with the massive sulphides o
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Guides to Exploration

A study of the mineral deposits and their association 

with various geological features permits the following 

enumeration of facts that might be of value in exploration:-

(1) The known mineral deposits have been found in all 

but granitic rocks and diabase, and appear to be particularly 

abundant in the metavolcanics.

(2) The mineral deposits are of three principal types r 

massive sulphide deposits, disseminated sulphide deposits, 

and vein deposits 0

(3) The massive sulphide deposits have been found only 

in diorite in the Zenith mine area 0

(4) Most of the disseminated sulphide and vein-type 

deposits occur in the northeast part of the area o This 

somewhat restricted distribution is roughly coincident with 

that of the Algoman quartz porphyries, and points to a 

possible genetic association,,

(5) The metallic elements found in the vein-type 

deposits display a crude zonal distribution, with precious 

metals and molybdenum being most abundant in the vicinity 

of Big Duck lake, and zinc being most abundant about Little 

Duck lake and in the west part of the area,

(6) There are two contrasting types of metal-bearing 

veins, one made up largely of sugary quartz, the other, of 

carbonate o Both have been found to contain precious metals 

and zinc and copper sulphides. But only the quartz veins
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veins, galens 0

(7) Most of the mineral deposits, including the Zenith, 

strike parallel to the enclosing formations and the regional 

structure 0 Some, however, lie along faults or sheared zones 

that cut obliquely across the formations- The Beaver (McQuaig), 

Coeo-Estelle, and Fisher veins lie in Keewatin rocks or in 

sill-like bodies of Algoman quartz porphyry, at or close to 

their mutual boundaries a

(#) Altered zones about the vein-type deposits are 

narrow and are as difficult to locate by prospecting as the 

deposits themselves o There is no apparent halo of alteration 

about the Zenith ore body 0

DESCRIPTIONS OF MINERAL DEPOSITS

Anderson

The Anderson copper deposit, a few hundred feet east of 

the south end of Winston lake, was first reported in 1952 by 

the late Lorne Co Anderson of Kashabowie, Ontario , It was not 

relocated by the author or his assistants during the present 

examination, so that its position, as shown on the map of the 

area, is approximate 0 But it was tested by 5 diamond drill 

holes j aggregating 424 feeto From the drilling results,

lo Assessment work files, Resident Geologist 7 s Office, 
Port Arthur o
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it is evident the deposit lies within a narrow band of 

biotite gneiss, which is in part garnetiferous, in the 

granitic rocks in this locality. It strikes N.15-20OE. 

and dips southeast 0 The deposit is a crudely tabular body 

of gneiss containing some disseminated pyrite and pyrrhotite, 

a little chalcopyrite, and very small amounts of sphalerite, 

and exhibiting an occasional stringer of quartz 0 It ranges 

up to about 1+0 feet in thickness, and has been tested by the 

drill holes over a strike length of 250 feet. The best 

mineralized section, as reported in the log of diamond drill 

hole 3A , was estimated to contain about 1/2 per cent copper 

over a core length of 20 feeto

The Anderson deposit was staked by Eugene Starr in 

December p 1959, but test work has not been resumed*

Beaver (or McQuaig)

The Beaver deposit is located about a mile west of the 

northwest corner of Big Duck lake,, It lies within a sill-like 

body of quartz porphyry, and like the latter strikes N 0 #0O - 

#5 OEo and dips 65 to 70ON. It is rather poorly exposed, 

but it can be traced intermittently in outcrops for about 200 

feeto Field study indicates the deposit to be a vein of 

fine-grained, sparkling white calcite, varying from about 12 

inches to about 3 feet in thickness. Along the footwall side
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the vein is in rather abrupt contact with the host rock and 

is made up almost entirely of calcite. Close to the hanging 

wall j, however, it displays a prominent ribbon structure, and 

the calcite is interrupted at irregular but frequent intervals 

by thin strips of chlorite or actinolitic amphibole. Replac 

ing the material of the ribbons, and occurring rather 

sparsely in the calcite close to the ribbons, are a little 

pyrite ? some sphalerite, and small amounts of chalcopyrite 

and galena o The presence of visible gold has been reported 

by Hopkins 0 To the east the Beaver vein disappears beneath

lo Percy E 0 Hopkins, MSchreiber-Duck Lake Area," Onto Dept. 
Mines, Vol. XXX, 1921, pt o 4, p. 20.

a swamp, which lies along a northeast-trending valley. This 

valley is thought to be the topographic expression of a post - 

vein fault o

The Beaver vein was discovered in 1906 by a trapper, 

Joe Fisher o It was sold in 1913 to Do McQuaig, who sampled 

the vein for its gold content and, in 1915, sunk a shaft on 

the vein to a depth of 40 feet. A sample, made up of 2,710 

pounds of sorted material from the shaft, was found to 

contain 2 0 0 ounces of gold and 3o9 ounces of silver per ton 0

lo Percy E 0 Hopkins, op, cit., p. 19-20.

Despite this, development work appears to have been suspended o
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It was not until 1957 that a second attempt was made to 

ascertain the value of the vein- At this time two x-ray 

diamond drill holes were bored 45 ON. and 55 N 0 , from a point 

15 feet south of the vein and 10 feet west of the shaft, by 

Kinasco Exploration Se Mining, Limited e The first hole cut 

the vein 24 0 5 feet from the collar, and a core sample, 5-5

feet in length, yielded on assay O.#9 ounces of gold and
2 O o 53 ounces of silver per ton; the second hole, drilled at

2 0 To Mo Church, Kinasco Exploration fc Mining Ltd 0 , personal 
communication.

550 , cut the vein 45oO feet from the collar, but the core was 

found to contain only low values 0 In 1959 the Beaver vein 

was acquired by KRNO Mines, Limited 0 It was further tested 

by 4 additional x-ray diamond drill holes, bored from north 

to south to cut the vein at intervals of 50 feeto The 

precious metal contents of t he vein intersections were found 

to be low o No further work has been reported 0

lo Wo Co Ringsleben, "Report on Exploration Big Duck Lake, 
Port Arthur Mining Division, Ontario," Unpublished 
company report, KRNO Mines, Ltd 0 1959o

Burstrom

The Burstrom copper-gold deposit is located about 1/2 

mile west of the west end of Big Duck lake. It occurs in 

hornblende schist, close to the latter T s contact with quartz
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porphyry to the north; and like the schist in this locality 

it strikes a few degrees north of east and dips 55O-65ON 0 

It is made up of two parallel quartz veins, each about 10 

feet in thickness, separated by 10 to 15 feet of schist 0 

The quartz veins are typical of the area - they consist of 

fine-grained to medium-grained, sugary-textured quartz 

interrupted at irregular and frequent intervals by thin 

books of biotitized schist and by ribbons of dark-coloured 

micaceous material e They are well mineralized with pyrite, 

and contain some chalcopyrite and in places a small amount 

of molybdenite; and their weathered surfaces exhibit malachite 

and a little azurite 0 The wall rock adjacent to and between 

tile quartz veins is cut by numerous thin stringers of quartz 

and g to a lesser extent, of quartz and carbonate 0 Although 

it was not found to contain any chalcopyrite, nevertheless 

it is well mineralized with pyrite 0

The two quartz veins have been exposed in a north-south 

trench, approximately 50 feet in length, and have been tested 

by two pits s each about 10 feet deep, cut from the bottom 

of the trench, A shaft, 35 feet in depth, was sunk about 

30 feet west of the north end of the trench 0 It probably cut 

the down-dip extension of the north vein, but it is now full 

of water and there is no record that this was the case 0 The 

Burstrom deposit was acquired in 1959 by KRNO Mines, Limited 0
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A diamond drill hole 8 240 feet in length, was bored Sol40E 0 

at an angle of 40 to cut the two veins about 30 feet east

of the trench and the pits 0 Core samples indicated the 

presence of a little copper, gold, silver and molybdenite. 

The best sample 9 from the hanging-wall side of the north vein, 

was found to contain 1 0 05 per cent copper, Odl per cent 

molybdenum 9 and 0 0 02 ounces of gold and 0 0 57 ounces of silver 

per ton ? over a core length of 5oO feet 0

lo Information from core logs provided by KRNO Mines, Limited

A few feet west of the shaft, the Burstrom deposit has 

been cut by a prominent northeast fault 0 Detailed mapping by 

Wo Piche 9 the author's senior assistant, indicates that it 

is also cut about 70 feet east of the shaft by a northwest 

faulto The displaced segments of the veins have not been 

located 0 A sugary-textured quartz vein, about B feet wide, 

is exposed in a pit 235 feet east and 220 feet south of the 

shaft o This vein strikes N 0 75OE 0 and dips 55ON 0 Examination 

did not reveal the presence of chalcopyrite, however, and 

because the detailed mapping shows that the relative displace 

ment along the northwest fault probably was left-hand, this 

vein and the Burstrom deposit are considered to be unrelated 0
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Canabel

The Canabel deposit is located 1,000 feet east of the 

south end of Heron lake, in the northeast corner of the map 

area, and occurs in metasediments, close to the contact with 

metavolcanics to the north. Other than a reference to the 

deposit in a report by L 0 Germain1for Canabel Syndicate,

lo Lo Germain, "Technical Report on the Geology of the
East Group, Big Duck Lake Project, Thunder Bay District, 
Ontario," Unpublished company report, Canabel Syndicate, 
1957o

little information is available. It is described as a 

discovery of argentiferous galena, but the dimensions and 

grade of the deposit are not recorded.

The Canabel deposit was tested by trenching by Canabel 

Syndicate in 1957. This work, however, must have been

unsuccessful in outlining anything of value, for the company 7 s
2 claims have been cancelled.

2 0 Jo Smith, Mining Recorder, Port Arthur, Ontario 0

Church

The Church deposits, three in number, are found about 

4^000 feet east of the northernmost embayment of Little Duck 

lake, on ground originally staked in 1916 by William Longworth 

and now held by KRNO Mines, Limited. One of the deposits is
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exposed in a north-south trench about 60 feet in length 0 

It is made up of disseminated to massive pyrite and 

subordinate magnetic pyrrhotite, which have replaced the 

schist where it is bordered on the south by a 10-foot wide 

band of quartz porphyry 0 There is, however, some doubt 

that the contact was instrumental in localizing the deposit, 

for detailed mapping by Keevil Mining Group in October, 

I960, indicated that the sulphides may occur along a 

sheared zone striking N 0 20OW. and dipping 600E. The 

sulphide deposit was tested in 1957 by an x-ray diamond 

drill hole g bored by Kinasco Exploration fc Mining, Limited. 

This hole 9 105 feet in length 9 was drilled at 45 in a 

direction S e 40oE 0 from a point about 35 feet west of the 

north end of the trench 0 The best intersection, from 

26o4 to 27o# feet from the collar, was found on assaying 

to average 0 0 02 ounces of gold and 0.4 ounces of silver per 

ton 0

The second deposit lies about 50 feet south of the first, 

and is exposed in a north-south trench, 30 feet long, and in 

a pit 25 feet west of this trench 0 It is similar in character, 

and is made up of disseminated, and in places massive, sulphides 

in hornblende schist s along a sheared zone striking N 0 #5 OE* 

and dipping 65O-75ON 0 As before, the principal sulphides are 

pyrite and pyrrhotite, but here a little sphalerite is also 

present o The deposit was tested in 1957 by Kinasco Exploration
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Se Mining, Limited 0 Two x-ray diamond drill holes were bored. 

One hole, 4# feet in length, was drilled S.40OE. at 45O to 

intersect the deposit about 10 feet east of the trench. It 

cut mineralized hornblende schist, but the gold content 

was found to be Iow 0 The other hole, 69 feet in length, 

was collared 35 feet west of the first, and was drilled 

Sc50Eo at 45O to test the deposit under the pit o Mineralized 

schist was cut at from 20.0 to 24 0 0 feet in the hole, and 

was found to average 5o49 per cent zinc and 0 0 24 ounces of 

gold per ton o Additional diamond drilling was done for

lo To Mo Church, Kinasco Exploration Se Mining, Ltd., 
personal communication*

KRNO Mines, Limited, in 1960 0 One hole (CH-lS) was drilled
o o 

So5 E o at #0 s to intersect the deposit below the pito It

cut 45 feet of well mineralized schist, and although in 

general only negligible values in gold were indicated, one 

section 1 0 5 feet in core length, assayed 0 0 25 ounces of 

gold per ton. The second hole (CH-19) was drilled at 70

2 o Information from diamond drill hole logs provided by 
KRNO Mines, Ltd*

in a direction of S*15 E 0 from a point 125 feet west of the 

pito The best section, at a depth in the hole of 146.5 feet, 

was found on assaying to contain 0 0 03 ounces of gold per ton
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3

i, Information from diamond drill hole logs provided by
KRNO Mines, Ltd

Diamond drill hole CH-1&, at a depth in the hole of 

191oO feet 9 cut S feet of mineralized schist and quartz. 

This was found on assaying to average 0 0 3# ounces of gold 

per ton o This deposit;, to the author 1 s knowledge, does

Idem

not outcrop o Its dimensions, attitude, and potential value 

are not known 0

Ciglen

The Ciglen deposit occurs in metasediments about 1,000 

feet east of Winston lake, on ground staked in May, I960, 

by John Halonen of Schreiber, Ontario 0 It lies in and along 

the hanging wall side of a narrow band of intimately inter 

bedded garnet-biotite-quartz-feldspar gneiss and garnet- 

biotite-quartz schist s and like these metasediments it 

strikes N 0 10 W 0 and dips 35 -45 E 0 It ranges up to about 

17 feet in thickness, and has been traced along strike for 

1#0 feet c The mineralization consists of pyrite and pyrrhotite, 

with some sphalerite and a little chalcopyrite. These sulphides 

make up 10-15 per cent of the deposit, and occur as either



FIG. 3. SURFACE GEOLOGICAL PLAN 

OF THE CIGLEN DEPOSIT

(MODIFIED AFTER PLAN BY A.F. BANFIELD )
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disseminations in the host rock or thin lenses and layers 

oriented parallel to the foliation. Associated with the 

sulphides is considerable fine-grained to medium-grained 

smoky quartz 0 Much of this quartz is thought to be an 

original constituent of the schist; some of it probably 

was introduced with the sulphides.

About 30 feet east of the south end of the deposit 

there is a second mineralized zone. This zone has an 

average thickness of about 6 feet. Like the first, it 

strikes NolO0^, dips 35O-45OE., and occurs in and along 

the hanging-wall side of a narrow band of garnet schist 0 

It is also similar in character, the principal sulphides 

being pyrite and pyrrhotite, and the suggestion has been 

made that it may be a segment of the first or main zone,

that has been cut and displaced at its south end by a
o l 

fault striking N 0 15 E* This zone has been traced in trenches

lo A o F o Banfieldj "Report on Ciglen Group of Mining Claims, 
Winston Lake - Schreiber Area, District of Thunder Bay, 
Ontario, n Unpublished report for S. Ciglen, 1952a

for a length of 110 feet.

The Ciglen deposit was discovered before or about 1900, 

and was tested by three rock trenches over a strike length 

of 115 feet o It was acquired by S. Ciglen of Toronto in 1951, 

and 1952j under the direction of A. F. Banfield, it was
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resampled and further trenching was carried out. The work, 

however, failed to disclose anything of economic significance. 

The best sample, from the west end of the northernmost of the 

three original trenches (Trench No. 1), was found to contain 

5 0 09 per cent zinc and 0 0 0# per cent copper over a true width 

of 2 0 # feet o The average grade of the material exposed in

1 0 Ac Fo Banfield, op* cite

this trench, over a true width of 16.B feet, was found to be
P 2 d? per cent zinc and 0 0 08 per cent copper. The parallel

2 o Calculated from data accompanying report by A o Fo Banfield, 
op, cito

occurrence, 30 feet to the east, was also trenched and sampled 

in 1952 j but the zinc and copper contents were found to be 

low. Diamond drilling was not attempted.

Cleaver Lake

The Cleaver ]a ke deposit was staked in 1951 by J 0 Gallant, 

who reported a discovery of chalcopyrite in schist along the 

west bank of the creek flowing into Cleaver lake c This deposit 

was found to dip about 45OEo and to strike S 0 20 E. toward the 

lake o In 1952 Gallant's claims were acquired by Zenmac Metal 

Mines, Limited, and the following year three drill holes, 

aggregating 1 9 #4# feet, were bored westerly, under the lake
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from the east shore 0 One hole was collared at the north 

boundary of claim T,B.42155; the second, 4#5 feet to the 

south; the third, at the south boundary of the claim, about 

900 feet south of the second hole. Each hole intersected 

feldspar porphyry, locally schistose and highly sericitized, 

in contact with the large mass of diorite and gabbro on the 

east o In the first hole, about 50 feet from the contact, the 

porphyry was found to be mineralized with a little pyrite,

pyrrhotite, and chalcopyrite, over a width of about 60 feet 0
o o 

In the second hole, which was drilled S.79 W, at 50 , two

copper-bearing sections were cut. The first section, from 

110o7 to lllal feet in the hole, was found to contain 2 0 36

per cent copper; the second, from 126.0 to 128 0 0 feet, 0 0 95
l 

per cent copper 0 These copper-bearing sections were found

lo Assessment work files, Resident Geologist's Office, 
Port Arthur, Ontario 0

in the porphyry 92 feet and 10? feet from the contact, 

respectively,, No significant mineralization was observed in 

the core from the third hole 0

Coco-Estelle

The Coco-Estelle gold deposit was originally staked by 

August Bstelle in March, 1914. Some trenching was done at 

about this time, but no serious attempt to determine the 

value of the deposit was made until 1946, when a program of
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diamond drilling was undertaken by Sandenise Gold Mines, 

Limited o Eight holes, spaced at intervals of 50 to 120 

feet 9 were drilled over a strike length of 430 feeto Nothing 

of economic importance was discovered, however, the best sample

yielding on assay |10 0 39 in gold per ton (gold valued at |3#o50
2 per ounce) over a core length of 3*5 feet in hole C-l , and

lo A o Lariviere, director, Sandenise Gold Mines, Ltdo

2 o Information from a plan, on a scale of l inch to 20 feet, 
by Lo Fo Morrison, showing the locations and results of 
diamond drilling by Sandenise Gold Mines, Ltd., 1946 0

work was discontinued 0 The deposit was acquired in 1959 by 

KRNO Mines, Limited, and a second program of diamond drilling 

was initiated o From August, 1959 to August, I960, 22 holes, 

aggregating 5 ? 144 feet, were drilled. This work resulted in 

the discovery of a possible ore shoot, about 300 feet in 

length o In September, I960, on the strength of the drilling 

results j the property holdings of KRNO Mines, Limited, were 

optioned to Keevil Mining Group, and this latter organization 

proceeded at once to further test the gold-bearing deposit 0 

A series of diamond-drill holes were bored at intervals of 

about 100 feet to intersect the deposit at a vertical depth 

of approximately 350 feet. This work proved unsuccessful in 

locating anything of value, and diamond drilling was terminated

lo K o 0 ? Flaherty, Geologist, Keevil Mining Group, personal 
communication.,

on October 14.
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The Coco-Estelle deposit lies in hornblende schist, along 

or close to the north contact of a large, sill-like body of 

quartz porphyry. It strikes N.BO -#5 E. and dips 65 -70 N 0 

It has been tested in the diamond drill holes, at intervals 

of from 15 feet to 250 feet, over a length of 950 feeto 

Surface exposures and the drill cores show it to be a zone, 

averaging 15-20 feet in thickness, of hornblende schist with 

about 5 per cent disseminated, fine-grained pyrite and small

amounts of pyrrhotite, chalcopyrite, and sphalerite 0 The 

mineralized schist is cut at frequent and irregular intervals 

by thin stringers and "threads" of quartz and quartz-carbonate e 

Also present are veins or lenses df quartz, similar in every 

way to other quartz veins found in the Big Duck lake area 0 

These veins or lenses range up to several feet in thickness 0 

They appear to be most abundant and widest close to the margins 

of the deposit; and in several drill holes the latter was 

found to be made up of two quartz veins separated by from 5 to 

10 feet of mineralized hornblende schist. Although the quartz 

veins do not appear to contain as much sulphides as the wall 

rock j much of the gold found in the deposit is associated with 

them, for in several cases high assays and quartz vein material 

were found to be coincident. Visible gold was observed in the 

core from diamond drill hole C-5, but in general the gold is

le W. C. Ringsleben, "Report on Exploration, Big Duck Lake, 
Port Arthur Mining Division, Ontario," Unpublished 
company report, KRNO Mines Limited, 1959o
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finely divided and cannot be seen with the unaided eye 0 As 

mentioned previously, there is within the deposit a small 

shoot j up to about 300 feet in horizontal length, in which 

the gold content is higher than that of the deposit as a 

whole 0 This shoot appears to rake at about 30OW 0 It is of 

interest that it occurs where the mineralized zone lies 

along the main porphyry contact - the gold content appears 

to decrease where, to the west, the mineralized zone and the 

porphyry contact diverge, and where, to the east, the 

mineralized zone extends from metavolcanics across the contact 

into quartz porphyry (see Fig 0 4) 0 Assays of core samples 

from the drill-hole intersections are given in the accompany 

ing table o
Coco-Estelle Deposit

Results of Diamond Drilling by 

KRNO Mines, Limited, August 1939 to August, I9601

Diamond Drill
Hole Number
C-l
C -3
0=4
C-5
C-13

C-14
CH-15
CH-16
CH-21
T-l

Footage
From
103*0"
113 ' 6"
151*0"
1 5 1 ? 9 "
224*6"
246*2"
259 ? 10"
31*3"
145*0"
274 ? 9 n
116*0"

To
105*10"
12 5 "0"
155 9 0"
15 5 9 10"
230*0"
2 SI* 6"
269 7 9"
37*0"

150*0"
279*5"
119*9"

Core
Length
2 * 10"
6*6"
4 ? 0"
4*1"
6*0"
5 ? 4 W
9*11"
5'9 n
5*0"
4*3"
3 ? 9 rt

Average Grade
Oz 0 Gold per Ton

Io42
0.11
Oo42
3o20
0.39
1.51
1.21
0,37
0.43
Oo35
0,13

Data obtained from logs of diamond drill holes prepared for 
KRNO Mines, Limited,,
Only the gold contents of samples taken from drill holes 
that intersected the better-grade section of the Coco- 
Estelle deposit are shown 0
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Scheelite has been found in surface exposures and in 

the drill-hole cores and one grab sample from the Coco-Estelle

deposit is reported to have yielded on analysis more than 5
l 

percent WO-^. The average scheelite content of the deposit

lo To Mo Church, KRNO Mines, Ltd., personal communication.

has not been ascertained 0 But a check of the cores from 

diamond drill holes CH-21, CH-23, CH-24, CH-25, and T-l 

with a fluorescent light failed to reveal the presence of 

any significant amounts of this mineral.

Cooper

The Cooper deposit occurs west of the west arm of Big 

Duck lake on claim T.B.97568, recorded in the name of 

A 0 Bo Monteith of Toronto. It is a well-defined sugary- 

textured quartz vein, that strikes N.20-25^0, and at one 

point near its north end lies along the contact between quartz 

porphyry on the east and hornblende schist on the westo It 

is exposed in pits, trenches, andoutcrops intermittently over 

a strike length of about 250 feet, and it averages about 6 

feet in horizontal width. The dip of the vein is not known, 

but where exposed in the northernmost pit it appears to be 

vertical 0

The vein quartz is mineralized with abundant fine-grained 

pyrite and, in places, a little molybdenite. A grab sample
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from the vein is reported to have assayed O e l4 ounces of

gold per ton o Three channel samples across the vein, however,

lo Jo P 0 McDermott, president, KRNO Mines, Ltd-, personal 
communication.,

were found by the Provincial Assay Office to contain only 

traces of gold; one, 6,5 feet in length, from the northern 

most pit 9 assayed 0 0 01 ounces of gold per ton 0

Dalsland

The Dalsland zinc deposit is exposed in a trench located 

about 1/4 mile southwest of Cable lake, 200 feet south of the 

north boundary of patented claim T.B 0 2063 of the C 0 G 0 Burstrom 

estate o It lies in hornblende schist, which in this locality 

strikes N 0 ?5 -#0 E. and dips 65 N., and is a replacement deposit 

in which the schist has been mineralized with sphalerite and 

magnetic pyrrhotite 0 According to a report by J 0 P 0 Nowlan,

the deposit, where exposed in the trench, exhibits appreciable
l 

amounts of sphalerite over a width of 20 feet. In March, 195&,

lo Jc P o Nowlan, "Geological Report on Big Duck Lake Claim 
Group for Canabel Syndicate, rt Unpublished company report, 
Canabel Syndicate, 1957.

it was tested by a diamond drill hole, bored vertically by 

Canabel Syndicate from a point about 25 feet north of the claim 

line o At a depth in the hole of 3#3 feet there was found 

only about 4 inches of material estimated to contain about
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2 
40 percent by volume of sphalerite. In 1959 an option on

lo Information from log of diamond drill hole No. l bored by 
Canabel Syndicate, March, 195&-

claim ToBo 2063 was obtained by KRNO Mines, Limited, but up 

to the time of writing (October, I960) work on the Dalsland 

deposit had not been initiated 0

Estell

Mineral deposits, which have been described as the Estell 

deposits 2 include a gold-bearing carbonate vein and two copper-

2 5 Percy E 0 Hopkins, "Schreiber - Duck Lake Area, n Ont. Dept* 
Mines, Vol 0 XXX, 1921, pt. 4, pp. 21-22.

bearing quartz veins 0

The gold-bearing carbonate vein occurs north of the west 

end of Big Duck lake and east of the south end of Sulphur lake, 

on ground originally staked in 1913 by A. M 0 Brown of Schreiber, 

and presently recorded in the name of V e B 0 Feeley of Toronto 0

The deposit was not examined by the author 0 According to
2 

Hopkins, the Estell gold deposit "comprises eight feet of

3 j Idem 0 , p 0 21 0

dark and light coloured carbonate schists carrying pyrites 

and cut by veinlets of quartz up to five inches in width 0 

(Lo Ho Estell).o* 0 *o reported he had found coarse gold in the
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vein 0 " A shaft, now filled with water, is located east of 

the south end of Sulphur Iake 0 It may have been sunk on the 

Estell vein, but this is uncertain 0

The Estell quartz vein deposits, two in number, are 

located on the headland separating the main part of Big 

Duck lake from its west arm, also on claims recorded in 

the name of V 0 B 0 Keeley 0 They were staked originally by 

La Ho Estell of Schreiber in August, 1913 , and were tested 

by means of trenches and shallow pits where, near the 

lakeshore, the overburden was not thick 0 Subsequently, in 

1955s a resistivity survey of the area about the showings 

was made by Geo-Technical Development Co c Limited for 

Stratmat Limited, and in March of that year a program of 

diamond drilling was initiated to test the deposits and the 

possibilities disclosed by th'e survey. From March 15 to 

June 29g 16 diamond drill holes, aggregating 6,775 feet, 

were bored 0 Nothing of economic importance was located, 

however, and work was terminated*, In I960, under the 

direction of KRNO Mines, Limited, one of the deposits was 

further tested by two x-ray diamond drill holes, but again 

no significant mineralization was located 0

Estell "A" Vein

The Estell tfA n vein is exposed over a length of #0 

feet in a trench about 100 feet south of the shore of Big 

Duck lake o It has been tested in 11 diamond drill holes,,
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aggregating 3,330 feet, over a length of #50 feet. Near the 

west end it strikes S.65 -70OE. But it is arcuate in shape, 

and curves such that, near its east extremity, it strikes 

easterly. It dips 60 -65ON., and ranges in thickness from 

about 10 to 20 feet. It is a typical sugary quartz vein, 

and exhibits a prominent sheeted appearance because of the 

presence of well-developed book and ribbon structures. The 

books and ribbons are made up of hornblende schist, in places 

highly altered to mica and chlorite. Like the quartz, they 

are well mineralized with metallic sulphides. The principal 

sulphide is pyrite. But also present are small amounts of 

chalcopyrite, pyrrhotite, and molybdenite. Where the vein 

is exposed in the trench, weathering has resulted in the 

formation of brown hydrous iron oxides and green malachite; 

and the malachite, because it commonly occurs as thin films

coating fracture surfaces, gives one the impression the vein
/much 

has a higher copper content than is actually the case.

Analyses of samples of core from the diamond drill holes 

indicate the vein to contain, on the average, less than 0.5 

per cent copper. The contents of molybdenite and gold are 

also low.

Near its centre, about 40 feet west of the trench, the 

Estell nAn vein is cut by a fault striking N.30OE. Along 

this fault the vein suffered a right-hand displacement of 20 

to 30 feet.
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Estell "B" Vein

The Estell "Bn vein is exposed in a 9-foot deep pit 

and in trenches about 400 feet south of the "An vein. It has 

been traced for a length of 350 feet, and over this length 

it has been tested by 4 diamond drill holes, 2 bored by 

Stratmat Limited in 1955, and 2 by KRNO Mines, Limited, in 

I960 o The vein, which ranges from 10 to 15 feet in thickness, 

strikes N 0 60 W. and dips 60O-65ON.E. It is similar to the 

"An vein in structure, and like the latter occurs in hornblende 

schist* As before, the sugary-textured quartz and the schist 

are well mineralized with pyrite, subordinate chalcopyrite 

and pyrrhotite, and a little molybdenite; again the average 

contents of copper, molybdenum, and gold, as indicated in the 

drill holes, are low c

Teh Estell MB" vein has been cut by two northeast faults- 

One fault is marked by a linear depression in the topography 

about 40 feet east of the pit. Along it the relative movement 

was left-hand, and the vein has been displaced 20-25 feet. 

The second fault lies a short distance west of the pit. Its 

presence is also indicated by a linear depression in the 

topography, and by the occurrence, 70 feet along the strike 

of the vein from the pit, of unmineralized metavolcancis,. 

An exposure of quartz and mineralized hornblende schist in a 

trench at the lakeshore, 200 feet west of the pit, may be the
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faulted extension of the "B* vein, but this is uncertain. 

A relationship, between this fault and the one that cuts the 

Estell "A" vein, has not been established*

Fisher

The Fisher vein is reported to lie about 2,000 feet 

east-northeast of the Beaver shaft, on ground originally 

staked by Mrs 0 E 0 M 0 McCuaig of Schreiber and presently held 

by KRNO Mines, Limited 0 A thorough search and some detailed 

mapping of the area in which it occurs, however, failed to 

reveal its exact location. The gold-bearing Fisher vein has 

been described by Bartley as followsr-

1, Mo W. Bartley, "Geology of the Big Duck - Asguasabon Lakes 
Area," Onto Dept 0 Mines, Vol. XLIX, 1940, pt. 7, p. 9.

"A property consisting of one claim on the same strike 

as the Sjolander-McKirdy and closely resembling that property 

is known as the Fisher 0 A 2-foot vein of mixed carbonate and 

quartz, striking N 0 70OE. and dipping 65ON.W., is located 

approximately l 1/2 chains north of the trail between Big 

Duck and Little Duck lakes, about half way between the two 

lakes o A number of trenches and shallow pits, now filled in, 

dot the showing. The footwall side of the vein is a garneti 

ferous mica schist, and the hanging wall is hornblende schist. 

There are relatively more sulphides and quartz stringers here
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than on the Sjolander-McKirdy property. Other veins appear 

in the neighbouring porphyry but are small and sparsely 

mineralized * n

Gray

The Gray vein is found a few hundred feet north of the 

east end of Big Duck lake, on ground presently held by

J. So Grant of Toronto. It outcrops along the northeast
/a 

wall of narrow northwest-trending ravine. The vein, which

is 4o5 feet thick, is made up of white to grey, granular 

quartz with a little pyrite. It can be traced only for about

10 feet before it becomes concealed by overburden. It strikes
. o o 

N.80 Wo and dips 50 N. A channel sample across the full

width of the vein, assayed by the Provincial Assay Office, 

indicated only a trace of gold to be present.

One hundred feet south of this vein, and 300 feet to the 

west ? along the east bank of Big Duck creek, a mineralized 

zone is exposed in a 6-foot deep pit. This zone, which is 

3 feet thick, strikes east-west and dips 550N. It is made up 

of hornblende schist that has been mineralized with abundant 

disseminated fine-grained to medium-grained pyrite. A 36-inch 

channel sample across the vein was a.ssayed by the Provincial 

Assay Office and was found to contain 0.04 ounces of gold per 

tone
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On the west bank of Big Duck creek, along the line of 

strike of the mineralized schist, there is a second pit in 

which # feet of metavolcanics, mineralized with a little 

pyrite and exhibiting a few stringers of quartz and carbonate, 

is exposed 0 This pit is believed to lie on ground presently 

held by V. B. Keeley 0

Johnson-Fisher

The Johnson-Fisher gold-bearing vein was staked in March, 

1914, by A o Fisher of Rossport, and is on ground presently 

held by V, B 0 Feeley, It is found southwest of Little Duck 

lake 8 The deposit was not examined by the author, however, 

and the location shown on the map of the area must be 

considered approximate 0 As described by Hopkins, the deposit,

lo Percy E 0 Hopkins 9 "Gold at Big Duck Lake," Onto Bur 0 Mines, 
Volo XXIV, pt o l, 1915, PC 12 0

exposed in a pit, is a quartz vein, 5 feet in width, that 

strikes east-west and dips 60 N. in hornblende schist,, A 

sample across the full width of the vein was taken by Hopkins

and is reported to have assayed ^7o60 in gold per ton (gold
2 

at ^20.67 per ounce) 0

2 o Percy E 0 Hopkins, "Gold at Big Duck Lake," Ont 0 Bur. Mines, 
Vol. XXIV, pto l, 1915, p. 12,
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Little Duck Lake

Three mineral deposits are exposed in the vicinity of 

Little Duck Iake 0 These were first investigated in 1918 by 

the Duck Lake Mining Company, Limited 9 and in 1923 by Haslat- 

Duck Lake Mines, Limited 0 Both companies carried out programs 

of surface work and underground development, but without 

locating any ore bodies 0 Until December 15 8 1929, when 

operations were closed down due to lack of finances, some 

7 ? 000 feet of trenching 9 400 feet of pitting and shaft

sinking, and about 70 feet of underground lateral work had
l 2 been completed 0 9 The property lay idle for many years until,

lo Do Go Sinclair et a! 9 "Mines of Ontario in 1929, n Onto Dept. 
Mines, Vol 0 XXXIX, 1930, pt o 4, P o 9# 0

2 o Jo To Flanagan 9 "Bathurst Mining Corporation Limited -
Maritimes Mining Corporation Limited, Report on Exploration 
at Little Duck Lake 5 " Unpublished company report, 1954o

in 19519 it was acquired by S 0 J 0 Zacks^ and two of the deposits 

were tested by diamond drilling by Magnet Consolidated Mines 

Limited o Ten diamond drill holes, aggregating 2,939 feet, were 

bored o Again nothing of commercial significance was indicated e 

In 1954 the property was further investigated, jointly by 

Bathurst Mining Corporation Limited and Maritimes Mining 

Corporation Limited 0 An electromagnetic survey of the ground 

was carried out by Sharpe Geophysical Surveys Limited 0 This 

was supplemented by magnetometer surveys wherever the electro 

magnetic work had indicated anomalous conditions, and by
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surface trenchingo Twenty-five trenches, totalling 1,700 

lineal feet j were dug to test the possibilities disclosed by 

the geophysical work, without success in locating anything of 

value o

lo Jo To Flanagan, opo cit 0

In 1959 the Little Duck lake deposits were acquired by 

Vo Bo Feeley and J 0 McDermott of KRNO Mines Limited, but to 

October j I960, no new work had been undertaken 0

No o l Vein

The No c l vein is located north of the east end of Little 

Duck lake c Two shafts have been sunk on this vein, one to a 

depth of 120 feet, the other, collared 340 feet northeast of 

the first, to a depth of 65 feet 0 The No, l vein is exposed 

in a pit midway between the shafts; and it has been tested, 

over a length of 450 feet, in 6 diamond drill holes 0 It 

strikes N 0 40OE C and dips 30o-S5ON 0Wo

The deposit averages about 20 feet in width 0 It is not 

a simple vein, but rather is a composite structure, made up 

of bands of chloritized hornblende schist or metadiabase 

alternating with veinlets, stringers, and lenses of fine 

grained, sugary-textured carbonate 0 Associated with the 

carbonate, and replacing the schist, are pyrite, pyrrhotite,
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sphalerite, galena s and a little chalcopyrite 0 The sulphide 

content varies greatly - in some places the sulphides are 

present in small amounts as disseminations; in other places 

they form small lens-shaped or irregular-shaped masses. The 

analytical results of some core samples from two of the drill 

holes are given in the accompanying table 0 It is of interest 

that an examination of the material on the dump at the 65-foot 

shaft failed to reveal the presence of quartz 0

LITTLE DUCK LAKE NQ 0 l VEIN

SAMPLING RESULTS, DIAMOND DRILL HOLES 4 and 5 

MAGNET CONSOLIDATED MINES LIMITED, 19511

DoDoHc
No,

3

4

Footage
From To

175 c 6 179 o 5
179 o 5 133 o4
190o4 194*0
194 c 0 19^.0
175o6 177o4
173 o 0 173 oO
173 o 5 ISO o 5
180 c 5 1B3.5
!S3o5 Ig 5o5
I35o5 lS7o5
I#7o5 I#9c3
189 o S 192 o 7
192 o? 195 o2

Core
Length

feet
3o9
3*9
3o6
4oO
loS

5oO
2 0 G
3oO
2,0
2 0 0
2o3
2o9
2,5

Grade Indicated
Zinc

^lc#3
0 0 ?^
2o09
0 0 16
2o04
0 0 #9
4oS6
-
0 0 26
3 o OS
Oo57
Io46

Lead

st
a
1 0 22
Oo2S
lo3S
0.39
3o28
 
c.

Tr 0
Tr 0
Iol3

O e ^4 : 0 0 42

Gold

Oz o/ton
0 0 04
0 0 02
^
^

0 0 04
0 C 04
0 0 04
0 0 02
Nil
Nil
0,03
0 0 04
Nil

Silver

Oz c /ton
0.40
er,

Oo62
Oo31
0 0 9S
Oo56
Io04
~
Ool4
0 0 14
0 0 52
lcS4
Io32

Information from core logs submitted for assessment work 
credit by S 0 Jo Zacks s Resident Geologist's files 9 
Port Arthur o
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No o 2 Vein

The No o 2 vein is found about l j 700 feet west of the 

No o lo It is exposed at the lakeshore, in a pit and a trench, 

over a length of about 75 feet and across widths up to about 

10 feet o It strikes N 0 15 O^c andc, as far as can be ascertained, 

dips steeply west 0 It is a sugary-textured carbonate vein, 

in hornblende schist, and is well mineralized with pyrite, 

pyrrhotite 9 and some sphalerite 0 Flanagan reports the

lo Jo To Flanagan, op 0 cito

presence of a little chalcopyrite and galena in a 3-foot wide 

mass of sulphides in the pit at the lakeshore 0

The No c 2 vein was investigated by a shaft collared 

about- 200 feet north-northeast of the pit at the lakeshore; 

and in the dump may be seen pieces of carbonate vein material 

with a little pyrite 9 pyrrhotite,, and sphalerite 0 In 1951,

2 c Jo To Flanagan^ op 0 cito

three drill holes were bored under the lake by Magnet 

Consolidated Mines Limited to test the extension of the No 0 2 

vein to the south-southwest 0 Nothing of commercial significance, 

however, was indicated 0

No o 3 Deposit

The No o 3 deposit is exposed in a deep open-cut, about 

25 feet long by 10 feet wide 0 It lies in hornblende schist,
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and is a lens-like body, not more than about 15 feet in 

length and B feet in width, of quartz and abundant metallic 

sulphides 0 The sulphides are chiefly pyrite and pyrrhotite, 

with some sphalerite and a little galena and chalcopyrite 9 

The lens strikes N 0 60OE 0 and dips about 75 ON 0W 0 A grab 

sample is reported by Flanagan to have indicated 5o60 

per cent zinc, 4 0 ?2 per cent lead, 0 0 17 per cent copper, 

and O o IS ounces of gold and 1 8 ?0 ounces of silver per ton 0

lo Jo To Flanagan, op 0 cit.

The schist enclosing the lens has been altered, and exhibits 

some biotite and chlorite 0

Longworth

The Longworth gold deposit, first staked in March, 1917, 

by Wmo Longworth, lies about 1/4 mile east of Little Duck lake, 

on ground recorded in the name of J. P. McDermott 0 It has 

been described by Percy E 0 Hopkins as follows:-

lo Percy E 0 Hopkins, "Schreiber - Duck Lakes Area," Onto 
Depto Mines, Vol 0 XXX, 1921, pt. 4, P- 21 e

"Gold can also be panned from the Longworth "mud" vein on 
claim ToBo 3250 0 The circuitous vein which strikes northeast- 
southeast for 200 feet and dips from 60O to #0 southeast 
occurs in hornblende schist, and altered basic pillow lava 0 
The vein is from one to three feet wide and consists of brown 
and yellow soft iron oxide carrying fragments of mica, calcite, 
pyrite and some galena and quartz* At depth the decomposed 
material will probably give away to calcite and pyrite, etc o 
Similar decomposed material was noticed in the McQuaig, Fisher 
and other deposits 0 "



Four chip samples across the deposit, three at the 

northeast end, one near the southwest end, of the exposed 

portion, were taken by Keevil Mining Group in September, 

I960 e These samples indicated the gold content to be Iow 0

lo Ko O'Flaherty, geologist, Keevil Mining Group, personal 
c omimin c ia t i on o

Madsen

The Madsen vein was not located in the present survey,,
2 

It is reported by Hopkins to occur on patented claim T 0 B.

2103 of the Co Go Burstrom estate 0 According to Hopkins, 

it is a banded vein made up largely of calcite, with pyrite

2 o Percy E 0 Hopkins, op 0 cit., p. 21.

and quartz; a sample, 5 feet in length across the vein, 

assayed |2 0 50 in gold per ton (gold at &20.6? per ounce) 0

Ste Louis

The St o Louis vein of sugary quartz occurs east of 

Bobbie lake and south of the copper vein, on ground recorded 

in the name of V 0 B 0 Feeley. Like the Madsen vein, it was

located by the author or his assistants. According to
3 Hopkins, the gold content is low.

Idem
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Sjolander

The Sjolander deposit occurs in hornblende schist, west 

of the west arm of Big Duck lake about 2,000 feet northwest 

of the Cooper vein, on patented claim T.B.3304 held by 

Wo Po Bailey of Fort William. It is exposed in an open cut, 

45 feet in length and up to B feet deep, on the north bank 

of the creek flowing between Bobbie lake and Big Duck lake o 

It is a typical sugary quartz vein, which strikes N.15 w* and 

dips 75 E o It is exposed for a length of 40 feet in the walls 

and bottom of the trench, and ranges up to 11 feet in width 0 

It narrows to the south, and in an outcrop on the south side 

of the creek, about 30 feet from the south end of the trench, 

the width is only 1 0 3 feet. At its north end the vein is 

intersected by a second which strikes N.75 E, and dips #0 N, 

This vein, exposed in the west wall of the trench, is 7 feet 

thick o The main vein is poorly mineralized and contains only 

a small amount of fine-grained pyrite. The transverse vein, 

however, contains abundant pyrite with a little chalcopyrite 

and molybdenite o

The Sjolander vein was sampled by KRNO Mines, Limited, 

in I960 j but the gold content was found to be Iow 0

lo To Mo Church, KRNO Mines Limited, personal communication-

S.lolander - McKirdy

The Sjolander - McKirdy deposit is a carbonate vein in 

hornblende schist about midway between Sulphur and Big Duck
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lakes o It is located on patented claims T.Bol#6l and 1955,

owned jointly by J 0 G 0 McKirdy and T.M. Church. The deposit
l 

has been described by Bartley, who states :-

lo M 0 Wo Bartley, "Geology of the Big Duck - Aguasabon Lakes 
Area j n Onto Depto Mines, Vol. XLIX, 1940, pt. 7, pp.3-9 o

"Two claims lying directly north of the west end of Big 
Duck lake at the contact of hornblende schist and quartz 
porphyry are known as the Sjolander - McKirdy group. The 
deposit has an over-all width of 25 feet and is composed of 
a 5-foot carbonate-quartz vein, with 10 feet of mixed schist, 
carbonate 9 and quartz on either side. The main vein strikes 
No70oE 0 and dips 65ON.W. The whole zone is heavily mineralized 
with pyrite, galena, sphalerite, chalcopyrite, and a little 
pyrrhotite o The showing has been stripped for 50 feet, and 
near the boundary between the two claims an open cut, 25 feet 
lone and 8 feet deep, has been blasted across the deposit. 
A grab sample of the carbonate-quartz material taken by the 
writer and submitted to the Provincial Assay Office assayed 
OoO? ounces in gold per ton."

In I960 the deposit was acquired under an option agreement 

by KRNO Mines, Limited, and it was sampled and tested by two

x-ray diamond drill holes 0 Nothing of present economic
2 

significance was located,,

2 o To Mo Church, personal communication 0

Tribe (American Wonder)

Two mineral deposits, one on the east side, the other on 

the west side, of a flooded area about 3/4 miles west of Big 

Duck Iake 9 were staked by R. A. Tribe and F. Pyke in 1917o 

These deposits are now located on claims recorded in the name 

of V 0 Bo Keeley 0



The east deposit is exposed in a shallow pit, about 10 

feet in diameter, in volcanic breccia. It is a sugary- 

textured quartz vein, 2 feet in width, that strikes N.65 W. 

and. dips 75 -&0 N 0 E 0 Mineralization consists of pyrite, 

pyrrhotite j chalcopyrite, and molybdenite. A channel 

sample across the vein, taken by W. Piche for the author, 

and assayed by the Provincial Assay Office, indicated the 

gold content to be negligible 0

The west Tribe deposit is found in two trenches, 30 

feet apart, about 1,200 feet west of the east deposit. It

is an east-west zone of pyritized hornblende schist, 30
o o feet or more in width, dipping 65 -75 N. At the south side

of this zone, the schist is interrupted by a narrow quartz 

vein o Samples of schist, taken over a width of 6.5 feet 

by the Keevil Mining Group in September, I960, from the north 

end of the east trench, showed that here the gold content 

was low o The best sample, over a width of 3.0 feet, assayed 

0 0 06 ounces of gold per ton 0

lo Ko O'Flaherty, geologist, Keevil Mining Group, personal 
communication,.

Zenith

History and Development

The Zenith deposits, two in number, are located in
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massive gabbro between Kenabic lake and Selim creek 0 High 

grade zinc ore was discovered here as early as 1382 0 But 

because of the property 1 s inaccessibility, no work was done 

until the winter of 1#9#-1#99, when the Grand Calumet Mining 

Company of Ottawa, Ontario, is reported to have mined and 

shipped to a smelter 1,065 tons of ore averaging about 45 

percent zinc 0 Further development was undertaken in

lo To Lo Tanton, "Zenith Zinc Mine, Rossport," Geol e Surv. 
Can o j, Econ 0 Geolo Ser 0 No 0 #, Zinc and Lead Deposits 
of Canada, 1930, p e 191 0

1900; and by the end of the following year 2,700 tons of 

ore had been mined and concentrated for shipment* Operations 

were suspended at this time, however, and, except for an 

unsuccessful attempt to locate larger ore bodies in 192&, 

the mine then lay idle until 1951*

2 
Pursuant to the provisions of The Mining Tax Act, the

mining location (30T) on which the workings are located came

2 o The Mining Tax Act, Section 20, Subsection 6, Chapter 237, 
RoSoOo 1950 0

open for staking on June l, 1951- The location and adjoining 

ground were immediately restaked. The claims subsequently 

were acquired by Zenmac Metal Mines Limited, which was 

incorporated in February, 1952, to undertake further 

investigation of the mineral deposits 0 Diamond drilling,



under the direction of Colin S. Johnston, was started 

in April, and continued until June, 1953 o Including three 

holes to test the Cleaver lake copper deposit, 109 diamond 

drill holes 9 aggregating 42,29^ feet, were bored. This work 

indicated, in the No 0 l deposit along the north shore of 

Kenabic lake, an ore body that has been estimated to contain

262^000 tons of ore having an average grade of 12-3 percent
l ? zinc o ' Largely as a result of a decrease in the price of

lo The Northern Miner, July 16, 1953, p. 17.

2c According to R 0 A 0 Halet, in a letter dated December 22, 
1960 9 this estimate of ore reserves was based on the 
principle of extracting the maximum quantity of metal 
from the deposit 0 There are 91,000 tons of massive 
sulphide material having an average grade of 37 percent 
zinc; with a minimum mining width of 4 feet, it is 
estimated that 125,000 tons of ore, having an average 
grade of 23 percent zinc, are available for selective 
mining o

zinc j however, operations at the property were suspended in 

1953 and have not been resumed 0

General Geology

As mentioned previously, the two Zenith deposits occur 

within massive gabbro 0 In the vicinity of the workings, the 

host rock varies in appearance. The typical rock is medium- 

grained to coarse-grained in texture, and consists of about 

equal parts of amphibole and feldspar. But other varieties 

have been observed. Some are relatively rich in feldspar,



and are tiioritic; some are poor in feldspar and are amphibolitic. 

A tabular body of amphibolite has been found as a distinct 

petrographic unit about 150 feet below the No 0 l deposit, and 

like the latter it strikes northwest and dips 35O-45 N e E. Its 

maximum thickness, as indicated by the drilling, is about 60 

feet o One of the striking features of the gabbro above the 

amphibolitic unit is its completely massive quality where the 

mineralization is most pronounced 0 Another interesting feature 

is that it does not exhibit any appreciable amounts of typical 

alteration minerals such as chlorite, sericite, carbonate, and 

epidote 0

Thin dikelets of massive, very fine-grained, black diabase, 

referred to as "lamprophyre" on plans and sections, have been 

observed in the cores from some of the diamond drill holes 

cutting the No 0 l deposit 0 None of them can be correlated 

with certainty between adjacent holes 0 They do not appear to 

be of any significance insofar as the mineralization is 

concernedo

NQ O J Deposit

The No o l deposit has been traced along the north shore 

of Kenabic lake for about 600 feeto It has been opened up by 

two shafts and an adit 0 One shaft, 35 feet deep, occurs at 

the southeast end of the exposure; the other, 12 feet deep, 

265 feet to the northwest 0 The adit lies midway between the



shafts, and was driven north into the outcrop for a distance 

of about 60 feet. The deposit, even though variations in 

thickness from a few inches to many feet occur in short 

distances, has an overall lenticular shape. In one drill 

hole (5D) it was found to have a thickness of about 110 feet. 

As pointed out previousJ.y, it dips 35O-45 ON.E.

There are three distinct types of mineralization?

(1) irregular-shaped bodies and lenses, made up largely of 

coarsely crystalline sphalerite with a little pyrrhotite, pyrite, 

and chalcopyrite, and having zinc contents of from about 18 

to 57 percent;

(2) small dikelets and tongues of sphalerite along fractures 

in the host rock and in places cementing breccia fragments; 

and

(3) sparse disseminations of sphalerite and other sulphides 

in the host rock adjacent to the massive sulphide occurrences.

The irregular-shaped bodies and lenses appear to have 

variable attitudes. 4 s indicated by diamond drilling, they 

vary from about an inch to several feet in vertical thickness. 

They are found throughout the deposit at irregular intervals, 

in some diamond drill holes Occurring a few inches apart, in 

others 30 feet or more. In places they are enclosed by 

diorite or gabbro containing sparsely disseminated sphalerite, 

and there are no sharply defined boundaries between them and
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the surrounding rock 0 Their limits, however, generally can 

be fixed within one or two inches by rather abrupt gradations 

in sulphide content. In contrast to the bodies and lenses 

having gradational boundaries, there are masses of sphalerite 

which exhibit knife-sharp contacts. These have highly 

irregular margins, with tongue-like projections of sphalerite 

extending into the host rock in various directions, apparently 

along tiny, ill-defined fractures. They frequently contain 

angular inclusions of unmineralized wall rock, and in the adit

sphalerite tongues appear to form the matrix of a brecciated
l 

mass of diorite or gabbro.

l* To Lo Tanton, "Zenith Zinc Mine, Rossport, w Geol. Surv. 
Can 0 , Econ 0 Geol* Ser* JSo. 8, Zinc and Lead Deposits of
Canada, 1930, p.193.

Because of the relationships between the sphalerite and
2 

the host rock, Tanton concluded that the Zenith deposit may

2. To Lo Tanton, op. cit 0 , p. 193 o
i

have formed as a result of some process of magmatic segregation 

He states:-

"The genesis of the ore is intimately related to that of 
the diorite in v^hich it occurs. The origin of this rock is 
problematical o It is possible that it is an intrusive, or it 
may have resulted from the partial fusion and recrystallization 
of Keewatin lavas. Heat and material contributions may have 
been supplied from the granitic magma which may reasonably 
be inferred to have existed under this area. The zinc blende 
bodies appear to have formed as magmatic segregations. In





those occurrences where the massive sphalerite cements 
brecciated blocks of diorite, with sheared margins, it is 
inferred that dislocation extended to a body of still fluid 
sphalerite segregation. 1*

In support of this concept it may be noted that r (1) typical 

alteration minerals, such as chlorite, sericite, carbonate, 

epidote, and tourmaline, are absent; and (2) the ore zone 

parallels the underlying amphibolitic layer in the diorite- 

gabbro, as would be anticipated if all three are parts of 

the same mass 0

2 Ro A o Halet, who has studied the deposit in detail, is

2 e R. A o Halet, personal communication.

of the opinion the ore was not the result of magmatic segregation 

in the sense that it is syngenetic and an integral part of the 

host rock o He points out that this deposit, a "local geological 

freak" 9 consists largely of vein - like bodies of massive 

sulphides a These vein - like bodies occupy a network of faults 

and tension fractures. They could very well have been 

introduced into the host rock from a relatively distant source 

rather than being a part of it, and hence may be epigenetic. 

Halet believes that it is only the peculiar concentration of 

massive sulphides, relative to the paucity of disseminated 

mineralization, that serves to distinguish this deposit from

others of epigenetic origin found elsewhere; and that this 

peculiar concentration may be due simply to the nature of the 

host rock and to the manner in which it was fractured prior 

to the introduction of the sulphides.



The ore body within the Zenith No. l deposit has a 

horizontal length of up to 700 feet along a northwest strike, 

an estimated average thickness of 17.5 feet, and a depth, 

down the dip, of up to 500 feet. The maximum thickness of 

ore j 4806 feet, was found in diamond drill hole No. 5D near 

the centre of the body. Analyses of core samples indicated 

the average grade of this section to be 14.7 percent zinc.

1. Information from company records.

The relationship of the ore body to the deposit as a whole 

and to the amphibolitic layer in the diorite-gabbro mass is 

illustrated in Fig. 6*

No. 2 Deposit

The No, 2 zone occurs about 500 feet northwest of the 

No o le It dips 60 NJS* and occurs along a sheared zone which

has been traced, in a direction of N^O., for approximately 

350 feet o The best mineralization is exposed in and about 

an old three-compartment shaft, about 50 feet deep, sunk at 

the east end of the exposure. It consists essentially of 

irregular masses and lenses of sphalerite, together with 

disseminations of the latter, in massive, fine- to medium- 

grained diorite or gabbro.

The character of the mineralization has been described
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by To Lo Tanton as followsr-

To L 0 Tanton, op 0 cit., p. 192

"Shaft No o 2 was sunk in a mass of black, crystalline 
sphalerite bearing a small amount of disseminated chalcopyrite. 
This solid sulphide material forms approximately one-third 
of a sphalerite-rich segregation in the diorite 0 The 
segregation is of lenticular shape, measuring 40 feet in an 
easterly direction and having a width of 12 feeto The 
surrounding diorite is coarse to medium-grained, massive, and 
with no indication of shearing or foliation of any kindo The 
solid sulphide ore may be traced through a series of gradational 
changes into diorite in which sphalerite crystals are 
disseminated in the same manner as the hornblende crystals 0 
Very small amounts of pyrite, chalcopyrite, and pyrrhotite are 
disseminated irregularly through the zinc-bearing diorite. 
There are no definite boundaries between the zinc-bearing 
diorite and the surrounding rock, but the limits of the 
richly mineralized lens can be identified v/ithin a few feet, 
or occasionally inches, by the more or less abrupt, though 
gradational, change in the sphalerite content; within the lens 
the zinc-bearing diorite carries amounts of sphalerite that 
vary from place to place, but on the average, are approxi 
mately equal to one-half of the volume of the rock; just 
beyond the margins of the lens the sphalerite crystals are 
sparsely scattered through the diorite and disappear a few feet 
from the Iens 0 With the exception of sphalerite, no mineral 
foreign to the country rock has been noted in the zinc-rich 
segregations O n

To date, 15 diamond drill holes, aggregating 3*619 feet 

in length, have been bored at intervals of 50 to 100 feet 

along the strike to test the No, 2 zone. Three of these holes 

indicated sections of ore grade. Hole No. 21, drilled at 

60O to intersect the zone below the shaft, indicated a 4-foot 

section containing 1 0 ? feet of massive sphalerite and 2 e 3 feet 

of disseminated sulphides; hole No. 25, drilled at 53 O to 

intersect the ore zone 50 feet west of the shaft, indicated
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an uncut average grade of 17.93 per cent zinc per ton over 

a core length of S.9 feet; hole No. 60, drilled vertically

lo Colin So Johnston, personal communication.

at a point 50 feet east of the shaft, intersected 2.0 feet of
2 massive sulphides found to contain 42.60 percent zinc c

p According to R. A. Halet,' the three drill-hole intersections

2 o R o A o Halet, personal communication.

may point to the presence of a small ore shoot, roughly 

estimated to contain about 9,000 tons of material having a 

grade of about 17 percent zinc.

Miscellaneous Occurrences

In addition to the mineral deposits described in this 

report j there are others in the area that are exposed in 

various localities in pits and trenches. The location of 

some of these are shown on the map of the area; the locations 

of others, mentioned in various reports listed in the 

bibliography, have not been established. None of them has 

been shown to be of economic significance.
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